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PREFACE. 


In  offering  to  the  notice  of  the  Farmers  of 
their  country  a  translation  of  the  great  agri- 
cultural work  of  M.  Von  Thaer,  its  Editors 
have  only  to  request  of  those  skilful  cultiva- 
tors an   extension  of  the  same  kind  feeling 

which  they  have  on  so  many  former  occa- 
sions experienced  from  them.  The  appearance 
of  the  work  has  been  delayed  much  longer 
than  its  Editors  could  have  anticipated,  by 
unavoidable  causes  in  which  the  reader  would 
take  but  little  interest. 


October  1,  1844. 


MEMOIR  OF  THAER. 


Of  an  agriculturist  so  celebrated  on  the  continent  of 
Europe,  and  of  an  author  so  distinguished  as  the  author  of 
these  vohimes,  the  English  farmers  will  be  glad  to  receive 
some  information.  The  editors^  therefore,  deem  it  un- 
necessary to  apologize  for  the  introduction  of  this  sketch, 
the  materials  of  which  they  have  chiefly  obtamed  from 
his  Life,  published  in  1839,  at  Leipsic,  in  one  volume, 
by  his  son-in-law,  M.  Keorte. 


Albbecht  Daniel  Thaer  was  bom  in  Celle,  a  neat 
little  town  in  Hanover,  on  the  14th  of  May,  1752.  His 
fitther,  Johann  Friedrich  Thaer,  was  physician  to  the 
Court,  and  bom  in  Liebenwerda,  in  Saxony ;  his  mother, 
Sophie  Elisabeth,  was  the  daughter  of  J.  Saffe,  receiver 
of  rents  and  taxes  of  the  district  of  Celle.  Albert  wa» 
the  first  bom,  and  had  three  sisters,  Christine,  Albertine, 
and  Wilhelmine,  of  which  the  first  died  in  infancy,  the 
second  was  married  to  Captain  Schweppe,  and  the 
youngest  to  the  weU-known  privy  coimsellor,  Doctor 
Jacobi. 

b 


U  MEMOIR  OF   THA£B. 

Very  little  would  have  been  known  of  his  early  years 
of  boyhood,  and  his  academical  life,  were  it  not  for  some 
manuscripts  found  amongst  his  papers  after  his  death,  and 
a  letter  addressed  to  his  future  consort,  headed,  *^My  Life 
and  C(mfem(mst  for  Philippine  ;*  in  which  he  thus  ex- 
pressed himself :  ''  My  father  was  a  cool-tempered  and 
unaffected  man.  Every  one  who  came  in  contact  with 
him  knew  his  straightforward  way  of  actrog,  his  scrupulous 
honesty ;  but  few,  very  few,  of  his  friends  knew  his  noble 
and  manly  heart.  Indifferent  to  praise  and  fame,  as  well 
as  calunmy,  he  was  ever  anxious  to  do  good  in  silence ; 
and  it  can  be  said  of  him,  without  fear  of  contradiction, 
that  during  his  whole  life  he  could  never  reproach  himself 
with  having  been  guilty  of  a  bad  or  mean  actbn. 

''  My  mother,  as  much  as  I  can  remauber  from  my  early 
boyhood,  and  from  what  I  heard  oi  her  after  her  death, 
was  of  a  most  livdy  t^nper,  and  possessed  of  a  good  and 
noble  heart,  but  a  little  inclined  to  aensibilify;  her  greatest 
pleasure  was  to  see  every  one  happy  about  her.  She  loved 
me  dearly  and  spoilt  me.  I  adored  her.  Alas,  I  lost 
her  when  only  a  littla  boy,  and  never  shall  I  efface  from 
my  memory  the  day  of  her  death  and  funeral.  I  was 
very  sickly  and  weak  during  the  first  years  of  my  in- 
fancy, and  was,  as  much  as  I  can  remember  of  myself,  a 
very  whimsical  boy.  Sometimes  I  learned  with  enthu- 
siasm, and  often  found  myself  in  such  a  kind  of  ecstac^, 
that  I  neither  could  see  nor  hear  what  passed  around 
me.  In  these  fits  of  thou^t  I  forgot  {daythings  and 
playfellows;  I  was  happy  only  in  my  own  musii^. 
I  always  preferred  the  company  of  little  girls  to  boys.  I 
was  not  ten  years  old  when  I  presented  them  with  some 
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poebry  and  little  verses,  tlie  eficurioiis  of  my  heated  imagi- 
ufltbn ;  some  of  them  fell  into  my  hands  in  riper  years^ 
and  after  reading  them  over>  I  left  off  poetry  altogether. 
I  loved  my  first  private  teacher  very  muchj  I  even  can 
remember  him  now.  My  second  teacher  was  a  simple* 
ton ;  he  could  never  understand  me,  nor  enter  into  my 
feelings.  My  antipathy  to  this  man  grew  daily  greater ; 
I  could  not  learn  <rf  him,  nor  could  he  teadi  me  anything. 
At  last,  when  in  my  thirteenth  year,  I  got  rid  (rf  him, 
and  he  being  encumbered  with  debts,  I  gave  him  my 
saving-box  when  he  left.  Whether  I  did  this  for  pity's 
sake,  or  joy  to  get  rid  of  him,  I  did  not  know.  My 
&ther  sent  me,  the  same  year,  to  school,  but  here  I  was 
not  in  my  sphere;  I  hated  the  low  and  vulgar  conduct  of 
my  school-feOows  as  much  as  the  vulgar  mode  of  correc* 
ticm  of  the  masters.  However,  I  selected  some  boys  a 
little  better  educated  for  my  daily  companions,  especially 
one  of  the  name  ci  8trauss,  who  unfortunately  combined 
with  his  romantic  ideas  a  great  inclination  to  drink ;  we 
daOy  played  truant,  but  nevertheless  I  applied  myself  in 
my  private  lessons  with  great  eagerness  and  perseverance 
to  the  stady  of  mathematics,  lustory,  &c.,  so  that  I  con« 
trived  to  ingratiate  myself  in  the  good  opinion  of  my 
masters,  who  never  missed  me  during  the  school  hours, 
being  always  ready  when  called  to  my  class.  My  best 
firiend  amongst  the  masters  was  a  teacher  of  the  French 
language,  named  Ferry)  who  professed  secretly  all  the 
prindples  of  freethinkers.  He  procured  for  me  all  the 
works  of  Voltaire,  and  other  French  freethinkers ;  and 
some  time  after,  when  I  understood  English,  all  the 
worics  of  freethinkers  of  that  nation.    This  was  a  pretty 

c  2 
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preparation  for  my  conjfirmation,  which  was  now  at  hand. 
The  religious  instruction  I  receiyed  of  the  Lutheran 
pastor  Bode,  preparatory  to  my  confirmation,  produced 
no  effect  upon  my  mind  in  favour  of  the  truth  of  our 
divine  religion,  having  studied  all  the  works  written 
against  it  with  so  much  energy.  I  often  insinuated  to 
pastor  Bode  my  doubts  on  religious  matters,  but  either 
he  did  not  or  would  not  understand  me ;  I  was  wavering 
between  deism  and  atheism,  so  much  so,  that  had  it  not 
been  for  the  love  towards  my  revered  father,  and  the  per- 
suasions of  Ferry,  I  should  have  avoided  being  present  at 
the  imposing  and  sacred  ceremony  of  confirmation,  which 
produced  such  an  effect  upon  my  young  mind,  that  I 
prayed  sincerely  to  God  to  give  me  faith,  and  had  I  not 
continued  to  read  with  Ferry  and  one  Belzing  so  many 
blasphemous  works,  I  should  have  returned  to  my  former 
reUgious  principles  much  sooner,  as  I  did  at  a  later  period 
of  my  life.  I  continued  for  some  time  longer  to  ramble 
with  Strauss  and  other  school-fellows,  to  visit  coffee-houses 
and  billiard-rooms,  but  had  a  great  antipathy  to  other 
debaucheries.  The  company  of  comedians  of  Mr.  Seiler 
came  just  now  to  Celle,  performing  comedies  and  trage- 
dies. This  was  a  new  life  for  me ;  I  became  acquainted 
with  each  individual  of  this  company ;  they  all  were  fond 
of  me;  the  beautiful  Madame  Koch  gave  me  lessons  in 
dancing,  and  I  suddenly  deserted  all  my  former  com- 
panions/  neglecting  them  to  such  a  degree,  that  one 
Mackphail,  considering  my  conduct  as  an  insult  to 
the  whole  school,  sent  me  a  challenge^  which  ended 
in  my  wounding  him  in  the  hand.  My  father  loved 
me  dearly,  but  did  not  much  inquire  into  my  con- 
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dact ;  he  allowed  me  a  great  deal  of  money,  but  owing 
to  my  attachment  to  Ferry,  whose  salary  was  but  small,  I 
provided  him  with  money,  and  having  myself  an  extrava- 
gant taste  for  dress,  I  was  often  in  great  difficulties  to  pay 
my  bills,  of  which  my  father  was  ignorant,  till  my  creditors 
became  troublesome,  and  my  good  father  immediately 
discharged  them,  after  giving  me  some  kind  admonition. 

I  was  now  in  my  siidieenth  year,  and  for  the  first  time 
it  occurred  to  me  that,  although  conyersant  with  most 
of  the  modem  languages,  I  did  not  understand  a  word  of 
Latin,  and  thought  the  knowledge  of  this  language  indis- 
p^isable  to  my  future  prospects  in  life.  I  spoke  to  Rector 
St^ens,  and  got  permission  of  my  father  to  leave  school 
enturely,  and  devote  my  whole  time  to  the  study  of  Latin. 
In  less  than  twdve  months  I  was  completely  master  of 
a  language  which  is  often  the  torment  of  boys  from 
their  sixth  to  their  twentieth  years,  and  still  remain  igno- 
rant of  it.  Since  then  I  have  written  several  pamphlets 
in  Latin,  which  were  admired;  and  in  Gottingen  my 
Discourses  were  generally  delivered  in  that  language. 
Doctor  Taube,  physician  to  the  king,  gave  me  lessons  in 
natural  history^  botany,  and  anatomy ;  I  bade  farewell  to 
philosophy  and  hdles  lettres,  and  began  in  earnest,  and 
with  great  perseverance,  to  study  physic;  but  still  I 
was  in  bad  odour  amongst  many  of  the  learned,  and  it 
was  said,  when  they  heard  of  my  progress,  that  hence- 
forth th^  should  not  despair  of  making  something  of  the 
most  stupid  of  pupils. 

In  my  eighteenth  year,  my  father  sent  me  to  the  Uni- 
versity of  Gottingen.  The  first  winter  I  did  not  leave  the 
Anatomical  School,    and  although   I  gave  myself  up 
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to  the  most  intense  study,  I  willingly  entered  into  all  the 
gaities  and  amusements  so  much  sought  by  Gennan  stu- 
dents, but  avoided  carnally  debaucheries  of  any  kind ; 
they  gave  me  the  oognomen,  Half  JteHommiat,  owing  to 
my  puerile  lock  and  feeble  and  weak  voice.  Unzer  and 
Ebeling,  two  students  in  physic,  took  me  under  their 
powerful  protection,  and  extricated  me  out  of  many 
scrapes. 

In  the  second  year  of  my  residence  in  Gottingen,  I  en- 
tered my  name  for  a  course  of  lectures  on  practical  physic, 
against  the  advice  of  all  my  friends,  but  I  have  never  re- 
gretted so  doing,  as  there  never  has  been,  and  probably 
never  will  be,  a  greater  man  at  the  university  than  Doctor 
Schroder,  physician  to  the  king,  who  gave,  at  that  pe- 
riod, his  celebrated  lectures  on  practical  physic.  SchrS- 
der  himself  was  astonished  at  the  step  I  had  taken ;  but 
when  he  perceived  that  I  fully  understood  him,  I  became 
one  of  his  favourite  pupils ;  nor  had  I  the  advantage  alone 
of  receiving  private  lessons  gratis,  but  he  took  me  with 
him  in  most  of  his  professional  visits,  where  I  had  all  the 
advantages  of  his  great  practice.  Thus  I  caught  a  pu- 
trid fever  which  was  then  very  prevalent ;  Sduiieder  at- 
tended me  day  and  night,  and  giving  up  all  hopes  of  my 
recovery,  he  observed  to  one  of  his  friends,  not  thinking 
that  I  understood  what  he  said,  *'  The  expansion  (tf  the 
sinews  increases/'  **  Then,"  answered  I,  in  a  quiet  man- 
ner, '^  I  shall  die  in  four  days,  accarding  to  such  and 
such  a  rule  of  Hippocrates :  pray,  prepare  my  &ther  to 
receive  the  news  of  my  death."  However,  immediately 
after,  a  sudden  turn  in  the  disc^er  taking  place,  I  soon 
recovered ;  not  so  my  memory,  which  I  lost  for  a  timci 
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80  that  I  had  forgotten  the  names  of  my  best  friends ; 
my  nerves  were  so  completely  shaken,  that  I  had  no  wish 
to  recover.  After  my  recovery,  Professor  Schroeder 
being  himself  attacked  with  the  same  fever,  requested  of 
his  wife  that  no  other  physician  than  myself  should 
attend  him ;  but  when  he  became  light-headed,  she  called 
in  all  the  physicians  of  Gdttingen,  and  these  gentlemen 
not  agreeing  in  opinion  respecting  the  treatment  of  the 
patient,  this  great  and  learned  man  fell  a  victim  to  igno- 
rance and  jealousy,  April  21,  1772.  I  cannot  think 
of  this  celebrated  and  good  man  without  shedding  tears 
of  regret  and  gratitude. 

After  his  death  I  did  not  attend  any  more  lectures, 
although  I  paid  for  tiiem.  Schrdeder  was  succeeded  by 
Ernst  Gottfried  Baldinger,  bom  in  Gross  Vai^a,  near 
Erfdrt,  1738 ;  and  descended  in  a  direct  line,  on  his  mo- 
ther's side,  from  Doctor  Martin  Luther.  He  established 
a  dispensary  for  poor  patients,  and  gave  medicine  ^atia^ 
on  condition  of  his  being  attended  by  about  thirty  pupils. 
Here  it  was  that  I  first  b^^an  to  display  the  knowledge  I 
had  gained  from  my  friend,  the  late  Doctor  Schroeder ; 
and  Baldinger,  not  seeing  me  attend  his  lectures,  natu- 
raDy  supposing  I  was  lazy  and  dull  of  comprehen- 
sion, exclaimed,  with  astonishment,  **  What  vnll  become 
<rf  this  boy  ?*'  Whereupon,  considering  myself  insulted 
by  the  Doctor,  I  wished  to  retire ;  when  he  embraced  me, 
and  said,  good-humouredly,  "No,  no!  such  a  clever 
young  fellow  never  came  under  my  observation."  From 
this  time  I  became  his  best  friend  and  daily  visitor ;  I 
passed  whole  days  and  weeks  in  his  valuable  and  exten- 
sive library^  and  almost  in  the  constant  society  of  bis 
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amiable,  highly  gifted,  and  acoomplished  wife ;  his  confi- 
dence was  so  great,  that  he  left  the  entire  direction  of  his 
dispensary  to  me,  and  even  entrusted  me  with  the  caie  of 
his  own  family  when  unwell.  Having  given  up  all  con- 
nexion with  my  former  friends,  the  students,  I  selected 
one  Leisewitz,  the  author  of  ''  Julius  de  Tarent/'  We 
sympathised  in  each  other's  feelings,  and  "became  insepa^ 
rable.  His  amiable  qualities  and  inoffensive  wit  drew 
around  us  the  best  society;  but,  to  our  great  regret, 
many  of  them  belonged  to  a  new  school  of  freethinkers, 
whose  principles  we  endeavoured,  by  the  assistance  of  the 
pious  Madame  Baldinger,  to  eradicate  from  their  minds  ; 
and  thus  it  was  that  Providence  brought  me  over  again 
to  the  firm  belief  of  the  truth  of  our  Divine  religion. 

In  the  mean  time  I  paid  the  strictest  attention  to  my 
profession,  and  was  so  completely  successful,  that  there 
was  no  patient  of  any  consequence  in  Gottingen  that  I 
was  not  called  in  to;  but  as  I  was  not  allowed  to  make  up 
prescriptions,  not  having  taken  my  degree,  and  in  order 
to  avoid  a  heavy  penalty,  I  was  accompanied  in  my  pro- 
fessional visits  by  Doctor  Tolle,  a  man  who  knew  the 
lectures  of  Schroeder  by  heart,  but  did  not  understand 
them.  I  dictated  to  him  what  to  prescribe,  he  took  the 
fee,  and  was  content.  I  had  nothing  but  the  honour, 
and  plenty  of  good  dinners.  At  last  I  took  my  degree 
as  Doctor  of  Medicine,  and  redgned  my  patients  to  the 
care  of  Dr.  Strohmeyer,  which  was  the  means  of  intro- 
ducing him  into  practice.  I  left  Gottingen  full  of  honour, 
with  tears  in  my  eyes,  at  leaving  behind  me  so  many 
dear  friends.  Puffed  up  with  pride,  I  arrived  in  Celle, 
but  was  received  with  coldness  and  pity.    This  was  too 
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much  for  me ;  I  could  not  brook  the  insult ;  but  said  to 
mysdf,  ''How  can  I  expect  to  be  otherwise  received, 
when  I  consider  my  former  conduct,  and  look  back  on 
the  heedless  manner  in  which  I  passed  my  boyish  years  P" 
My  consolation  was,  that  "I  should  be  soon  as  happy  here 
as  I  was  in  Gottingen*"  in  the  choice  of  my  friends.  The 
physicians  in  Celle  were  fifteen  years  behind  in  their 
[HtK^tioe ;  they  had  heard  of  a  new  style  of  practice,  but 
regarded  it  as  a  mere  chimera.  When  I  ventured  to  say  a 
WOTd  or  two,  they  did  not  understand  me :  when  I  ap- 
pealed to  some  great  authority,  th^  were  ignorant  of  it : 
when  I  spoke  from  my  own  practical  experience,  they 
kK>ked  at  me,  from  head  to  foot,  and  said  sneeringly, 
*'  Well,  weU ;  experience  will  come  in  time."  But  when 
by  chance  I  ventured  to  make  some  proposal,  they  turned 
round,  and  wcmdered  where  th^  should  find  room 
enough  in  the  churchyards  to  bury  my  patients.  The 
great  applause  with  which  my  Dissertations  had  been  re- 
ceived in  all  the  learned  journals,  even  in  England  as  well 
as  in  Erance,  gave  me  courage,  hoping  that  this  circum- 
stance would  make  some  impression  on  the  mind  of  the 
public ;  but  it  was  generally  thought  I  had  ill  employed 
my  time,  and  knew  little  or  nothing.  Being  obliged  to 
frequent  society,  I  was  so  disgusted  with  the  general 
tone  and  the  topics  of  their  conversation,  that  I  was 
almort  in  despair ;  at  last,  some  young  ladies  treated  me 
with  more  attention.  I  began  to  reconcile  myself  to 
my  forlorn  condition,  but  still  I  was  not  what  I  wished 
to  be:  the  worst  of  all  was,  I  had  no  friend;  not  a 
human  being  that  understood  me.  I  wrote  daily  to  my 
friend  Leisewitz ;  he  resided  in  Hanover,  and  was  just  as 
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anhappy  as  myielf,  except  that  he  had  some  friends,  and 
plenty  of  mon^.  In  this  respect  I  was  di£Perently  si- 
toatedy  and  although  in  want  of  money  to  buy  books,  I 
was  determined  not  to  be  any  expense  to  my  father. 
Some  watdies,  snuff-boxes,  and  rings,  presents  I  had  re- 
ceived in  Gdttingen,  soon  found  their  way  to  the  hands  of 
Jews  at  half  price.  I  was  even,  against  my  will,  driven 
to  the  necessity  of  accepting  small  fees  from  mechanics 
and  peasants.  This  cut  me  to  the  heart ;  but  I  could  not 
help  myself.  The  following  circumstance,  however, 
overcame  me  more  than  all :  My  father  was  a  man  of 
great  knowledge  and  experience,  but,  like  all  old  men,  he 
remained  faithful  to  the  old  method  of  practice.  I  visited 
many  of  his  patients,  and  without  telling  me  exactly 
what  mode  of  treatment  I  was  to  pursue,  he  only  obsa^ed, 
'*  You  will  act  so  and  so ;"  however,  I  saw  the  patients 
had  confidence  in  my  father  only,  and  not  in  me ;  they 
wished  me  to  be  his  tool,  and  I  therefore  followed  his 
mode  of  practice,  and  thus  lost  several  of  his  patients, 
who  could  have  been  saved  had  I  followed  my  own  me- 
thod. Among  others.  Doctor  Caritens  died  during  a  mo- 
mentary absence  of  my  father,  who  recommended  while 
stepping  into  his  travelling  chariot,  to  bleed  the  Doctor  a 
second  time.  I  did  as  he  bid  me,  although  convinced 
that  emetics  and  opening  medicine  woxdd  cure  the 
patient  without  fail;  the  Doctor  died,  and  you  may  easily 
ima^ne  the  state  of  my  feelings.  I  had  just  begun  to 
publish  a  work  on  practical  physic,  but  had  no  heart  to 
finish  it  after  this  sad  catastrophe.  I  betook  myself 
again  to  philosophy.  I  wished  daily  to  return  to  Gsttin- 
gen,  if  I  could  do  so  with  honour.    I  passed  three  years 
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under  floch  paiiifdl  drcumstanoM,  when  my  friend 
Leiaewits  invited  me  to  go  with  him  to  Berlin,  for 
whidi  porpofie  his  brother-in-law  in  Brunswick  would 
advance  me  money  to  defray  my  expenses.  Without 
much  consideration,  I  accepted  the  invitation,  and  my 
portmanteau  was  soon  ready.  Arriving  in  Berlin,  I  found 
myself  in  my  element,  and  began  to  breathe  freely.  Je« 
rusalCTQ  and  Lessing  had  given  us  letters  of  introduction 
to  the  greatest  men  in  Berlin ;  but  they  knew  us  already, 
Leisewits  as  author  oi  **  Julius  Von  Tarent,"  and  myself 
as  anthor  of  my  Dissertation.  We  had  daily  the  choice 
of  the  first  society ;  covers  were  laid  for  us  in  the  first 
fieanilies  daily,  for  dinner  as  well  as  supper.  Von 
Zetlits  sent  a  general  invitation  that  covers  were  laid  for 
us  eveiy  day  during  our  stay  in  Berlin.  Most  of  the 
time  we  could  spare  was  divided  between  physicians  and 
philosophers,  of  which  the  latter  had  the  greater  share. 
Spalding,  Mendelsohn,  Eberhard,  Engel,  Nicolai,  Beich- 
ard,  and  Madame  Bamberger,  daughter  of  Doctor  Sack, 
Bishop  of  Berlin,  honoured  us  with  their  most  sincere 
friendship.  The  latter,  a  highly  gifted  and  accomplished 
lady,  possessed  the  rare  art  of  spreading  over  the  most 
abstract  hypothesis  and  theorem  the  brightest  and  most 
charming  light;  Jerusalem,  the  father  of  the  ill-fated 
Werther  (see  the  "  Sorrows  of  Werther,"  by  Goethe), 
used  to  send  her  his  works  to  correct,  and  she  alone  was 
able  to  console  and  comfort  him,  when  he  was  informed 
of  the  death  of  his  beloved  son.  This  amiable  lady  as- 
sumes in  common  life  the  character  of  a  plain  woman, 
and  when  at  court,  as  friend  of  the  Queen  and  the  Prin- 
cess Amalie,  she  won  all  hearts  by  her  truly  noble  man- 
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ners  and  unconstrained  courtesy :  at  court  bdoved,  she 
was  admired,  nay,  adored  in  the  philosophical  clubs. 
But  do  not  think  that  here  alone  we  spent  all  our  time ; 
Madame  Bamberger  knew  how  to  blend  study  with 
amusement ;  she  issued  frequently  cards  of  invitation  to 
select  parties,  for  suppers  and  balls,  and  her  house  was 
the  point  of  union  of  all  that  was  learned,  beautiful, 
and  amiable.  Thus  Berlin  became  my  Paradise.  I 
had  the  most  tempting  offers  from  the  Minister  of  State 
to  stay  here ;  but  the  illness  of  my  fetther  obliged  me, 
after  a  stay  of  three  months,  to  return  home.  I  visited 
Lessing  on  my  journey  back ;  stayed  two  days,  which 
were  the  most  interesting  of  all  days  I  ever  remember. 
It  was  now,  I  thought,  high  time  to  think  earnestly  of 
getting  into  good  practice  as  a  phpician.  I  followed, 
in  order  to  effect  this,  my  own  method ;  I  cared  not  for 
criticism ;  good  luck  attended  me ;  I  was  successfol  in 
many  cases  given  up  by  others  as  hopeless.  My  father 
watched  me  now  closely,  but  let  me  have  free  sway ;  he 
felt  great  pleasure  at  my  success,  and  would  now  and 
then  say,  "  Well  done,  my  boy ;"  but  nevertheless  en- 
treated of  me  not  to  offmd  a  certain  great  personage ; 
which,  however,  I  frankly  confessed  I  had  already  done, 
not  carmg  much  about  it,  as  it  was  my  intention  not  to 
stay  in  Celle.  I  wanted  a  greater  sphere  of  action.  My 
father's  weakness  and  infirmity  increased  daily,  which 
prevented  him  from  visiting  his  patients,  and  determined 
him  to  give  up  altogether  his  practice,  and  to  retire  from 
a  profession  in  which,  during  many  years,  he  had  so 
nobly  done  his  duty ;  he  informed  his  patients  of  it, 
telling  them  that  they  were  perfectly  free  and  at  liberty 


MEMOIR   OF   TflAlR.  XIU 

to  take  the  advice  of  his  son,  or  any  other  physician, 
thereby  msinuating,  that  in  their  choice  they  must  not 
suffer  themselves  to  be  influenced  by  their  feelings  of 
friendship  and  regard  towards  him.  Almost  all  his  pa- 
tients honoured  me  with  thehr  confidence.  Now,  my 
dear  Philippine,  a  few  words  more.  I  am  not  rich ;  but 
my  aflGurs  are  not  in  a  deranged  or  desperate  state,  and 
were  I  to  die  to-day,  and  my  property  sold,  it  would 
fetch  5,000  dcdlars  at  least,  so  that  I  possess  2,000  dol- 
lars more  than  my  father  gave  me.  I  have  but  400 
dollars  salary ;  my  practice  is  good,  and  becomes  daily 
more  lucrative ;  the  income  I  derive  from  it  now  is  more 
than  sufficient  to  keep  a  good  and  respectable  house ;  my 
prospects  are  flattering ;  but  I  can  and  must  not  name 
them  at  present ;  I  will  not  bring  them  into  account." 

Here  ends  the  letter  addressed  to  his  future  consort ; 
he  calls  it  his  confession,  and  surely  the  writer  proves 
throughout  that  he  was  guided  by  a  most  sincere  and 
open  heart.  He  was  now  physician  to  the  parish  and 
the  House  of  Correction,  and  shortly  afterwards  (1780), 
without  soliciting  for,  or  even  expecting  it,  he  was  ap- 
pointed Physician  to  the  Court  of  Hanover. 

Thaer,  being  now  at  the  summit  of  his  profession,  he 
was  called  in  to  all  consultations,  far  and  near ;  his  opi- 
nion always  had  weight.  His  noble  demeanour,  the  great 
kindness  and  affiEtbility  with  which  he  treated  eveiy  one, 
rich  or  poor,  won  all  hearts.  His  talents  were  held 
in  the  highest  estimation ;  in  short,  he  was  looked  up  to 
by  aU.  However,  Thaer  (although  the  learned  Himly 
called  him  the  most  talented  and  most  successful  man 
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he  ever  knew  in  his  prafessi0D)  notwithstanding  his 
great  and  lucrative  practioe,  got  neverthelesB  daily  more 
and  more  tired  of  it  lliis  mnst  be  attributed  to  the 
fi^mpathy  for  his  patients^  and  a  kind  of  sensibility  whidi 
he  never  could  conquer,  and  whidi  induced  him^  several 
years  afterwards,  to  relinquish  a  profession  of  which  he 
had  been  the  ornament,  and  stilly  at  this  period,  continued 
to  be,  to  the  greatest  joy  of  his  friends  and  admirers. 
Thaer  now  thought  seriously  of  his  marriage;  he  had 
opened  his  heart  to  Philippine,  he  loved  her  dearly,  and 
was  loved  in  return.  Her  parents,  however,  and  herself 
being  very  religious  and  devout,  could  not  fi^'get  his 
youngs  years;  a  pamphlet  on  religious  matters,  written 
with  great  freedom  and  wit,  made  a  great  noise  amongst 
the  (^hodox  dergy  and  laity ;  it  was  published  by  Les- 
sing,  under  the  title  of  ''  Fragments  of  the  Unknown  of 
Wolfenbuttd,"  but  presumed  to  be  written  by  Thaer. 
This  drcnmstance  was  for  a  time  a  great  obstacle  to  his 
happiness ;  but,  at  last,  his  great  fame,  and  the  genial 
esteem  he  enjoyed,  brought  on  the  happy  day  of  his 
union  with  the  object  of  his  affection.  He  was  married 
on  the  19th  of  April,  1786.  His  lady  was  the  daughter 
of  a  nobleman,  and  President  of  the  High  Court  of  Ap< 
peal  in  Gelle.  His  name  was  Geoi^  William  Von 
Willich. 

Tbsust,  immediately  aft^  his  marriage,  moved  from 
(Me  to  a  little  garden  beautifrilly  situated  on  the  river 
AUer,  near  the  town.  After  having  bought  this  jnece  of 
ground,  he  built  a  smaU  cottage  upon  it,  furnished  it 
handsomely,  and  spent  there  the  honeymoon.  He  was 
now  happy ;  but  became  daily  more  averse  to  his  pfofes*> 
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cdon.  In  bis  hours  of  rdaxation  he  amused  himsdf  by 
coltivatmg  flowers^  and  thus  became  a  florist.  The 
garden  became  now  too  small  for  him;  be  enlarged  it 
cMsidenibly,  making  a  purchase  of  sixteen  acres  ci 
ground^  and  endosing  the  whole. 

Thaer's  garden  soon  became  the  admiration  of  the  in- 
habitants of  Gelle ;  and  when  he  began  to  bsy  out  planta- 
tions and  ordiardsy  to  cultivate  herbage  and  vegetabfes^ 
the  whole  country  were  astonished  at  his  science  in  the  art 
ci  cultivation.  Bat  Thsust  was  not  the  man  to  stop  here, 
he  now  serioosly  contemplated  the  improvement  of  agri- 
culture, and,  in  order  to  carry  out  his  plans,  he  pur- 
chased a  considerable  tract  of  land.  He  followed  his 
agricultural  pursuits  with  heart  and  soul,  at  the  same 
time  not  ne^^ecting  his  patients.  He  was  daily  seen, 
when  coming  home  finom  his  visits,  running  to  the 
[dough,  or  occupying  himsdf  in  his  fields,  orchard,  or 
gardra.  Just  about  this  time  (1796),  when  he  seri- 
riously  contemplated  the  rriinquishing  his  profession, 
could  he  do  so  with  honour,  he  received  from  London 
his  patent  as  physician  to  his  Majesty  George  the  Third. 
This  honour  was  unexpected,  not  having  been  sohcited ; 
he  could  not  well,  under  these  circumstances,  withdraw 
himsdf  at  once  from  his  profession,  but  began  by  de- 
grees to  resign  his  practice,  and  recommend  those  profes- 
sional men  he  thought  most  dever.  Thaer  having  now 
more  time  on  hand  to  pursue  his  favourite  occupation  of 
the  improvement  of  agriculture,  kept  prindpally  in  view 
the  establishing  an  experimental  husbandry,  and  the 
improvement  of  bad  and  ungrateful  soils  to  such  a  degree 
as  to  yidd  a  good,  or  at  least,  a  proportionate  return  for 
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the  money  laid  out :  he  likewise  studied  the  best  works  on 
agriculture :  Bei^en's  work^  published  1781,  on  Improve- 
ment of  Breeding  Cattle  and  Stall-feeding,  was  very 
useM  to  him,  of  which  work  a  new  edition  was  pub- 
lished in  Berlin,  1800,  by  Thaer  himself,  who  enriched 
the  same  with  his  own  remarks  and  experimental  obser- 
vations. He  took  likewise  the  advice  of  his  Mend 
Schubard  von  E^eefeld,  so  celebrated  as  an  enthusiastic 
freemason,  introducing  the  system  of  strict  observance, 
or  re-establishing  the  system  of  Templars.  Thaer  gave 
Schubard  the  name  of  "  The  ardent  apostle  of  the  cul- 
ture of  clover  and  stall-feeding :'"  he  little  thought  then 
that  he  himself  would  soon  excel  him.  He  combined  with 
the  culture  of  herbage  fodder  the  growth  of  carrots,  cab- 
bages, and  potatoes,  which  latter  root  he  most  vehe- 
mently defended  against  its  numerous  adversaries  and 
assailants.  His  agricultural  implements  were  of  the 
most  ingenious  kind,  and  mostly  made  in  England. 
His  work  on  EngUsh  Husbandry  was  so  well  received  in 
England,  that  the  Board  of  Agriculture  sent  him  unani- 
mously their  thanks.  The  letter  was  dated  Whitehall, 
June  the  6th,  1797. 

''  Besolved,  that  the  thanks  of  this  board  be  given  to 
Dr.  Thaer,  D.M.,  of  Gelle,  in  Germany,  and  physician  to 
his  Britannic  Majesty,  Elector  of  Brunswick  Luneboui^, 
for  his  late  valuable  communication,  as  well  as  for  the 
intended  treatise  he  promises  to  send  to  the  board  as 
soon  as  printed,  comprehending  a  comparative  view  of 
the  British  and  German  Husbandry. 

"  (l.s.)  Signed,  John  Sinclair, 

"  President." 
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Thaer's  fame  wias  now  known  from  one  end  of  Europe 
to  the  other.  The  most  celebrated  agriculturists  of  Eng- 
land, France,  Denmark,  Germany,  &c.,  courted  his  friend- 
ship ;  his  works  were  studied  everywhere,  when,  curious 
to  relate,  the  formers  in  his  immediate  neighbourhood 
called  him  the  En^^h  farmer,  and  called  his  &rm  a  toy 
to  play  with.  Thaer  now  set  out  on  a  tour  through  Den- 
mark and  Germany,  visiting  all  the  great  landed  proprie- 
tors ;  he  made  a  long  stay  at  Essenrode  with  his  most 
intimate  fnend  Director  Von  Bulow.  "  To  him,"  he  says 
in  a  letter  to  a  friend,  *'  I  owe  my  success  in  agricultural 
pursuits  i'  and  when,  in  1802,  he  was  informed  of  his 
death,  he  wrote  again,  '^  In  Bulow  I  have  lost  my  best 
friend,  my  teacher,  and  benefactor.  I  shall  ever  remember 
this  truly  noble  man,  and  shall  ever  be  gratefiil  to  him." 

Thaer  received  a  great  many  visitors  of  distinction 
anxious  to  see  his  establishment  and  visit  his  school  for 
the  study  of  agriculture,  which  he  had  lately  formed. 
Amongst  the  first  was  Baron  von  Hardenburg,  after- 
wards so  well  known  as  first  minister  and  great  chancel- 
lor of  the  King  of  Russia,  with  the  title  of  Prince  Har- 
denburg ;  he  was  accompanied  by  the  talented  Benjamin 
Cionstant,  who  had  married  the  Ck)untess  Hardenburg. 
These  firequent  visits,  and  the  immense  number  of  letters 
he  received  bom  aU  parts  of  Europe,  and  many  of  which 
he  was  obliged  to  answer,  took  up  much  of  his  time ;  so 
that  he  was,  although  reluctantly,  obliged  to  request  his 
numerous  correspondents,  through  most  of  the  conti- 
nental newspapers,  to  spare  him  as  much  as  possible,  and 
not  to  write  to  him  on  trivial  matters.  The  year  1803 
was  fatal  to  him — ^the  French  occupied  Hanover ;  he  im- 

c 


XVm  MIMOIS  OF   THAXE. 

mediately  sent  his  wife  and  two  diildren  to  Frdsaia,  where 
they  were  moat  heartily  received  by  the  Goimteas  Von 
Haenplitz  in  the  Mark^  and  stayed  there  till  the  French 
army  evacuated  Hanover.  The  Erench  Generals  Mortier^ 
and  afterwards  Bemadotte,  treated  Thaer  with  great 
kindness  and  respect.  His  property  was  protected;  he 
oontmued  his  pursuits  quite  umudested  as  well  in  his 
school  as  in  the  field;  but  his  heart  ached;  he  saw  his 
country  wasted ;  he  feared  the  French  would  keep  pos- 
session of  Hanover  for  a  length  of  time ;  or  should  they 
be  obhged  to  evacuate  it,  a  war,  in  which  Prussia  and 
Russia  would  take  part,  must  ensue,  and  the  whole  coun- 
try would  be  ruined.  He  had  received  several  letters 
from  Hardenbm^,  inviting  him  to  settle  in  Ftussib,  and 
although  the  offers  were  tempting,  he  declined  accepting 
them ;  till  at  last  he  received  a  pressing  letter  from  the 
king  himself,  invitmg  him  to  come  and  reside  in  Frussia* 
The  following  advantages  were  granted  :— 

1.  Thaer's  nomination  as  member  of  the  Academy  of 
Sciences. 

2.  A  grant  of  400  acres  of  land  m  the  district  of 
Wollup;  but 

8.  Should  this  land  not  suit  for  agricultural  experi- 
tnents,  or  the  situation  of  WoUup  not  be  eligible  for  the 
establishment  of  an  agricultural  academy,  Thaer  was  at 
liberty  to  sell  the  land  and  buy  a  freehold,  granting  him 
aU  the  privileges  attached  to  a  landed  estate  belonging  to 
a  nobleman. 

4.  Protection  granted  to  his  academy,  and  such  privi- 
leges as  are  requisite  for  obtaining  the  object  for  which  it 
is  established. 
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5.  Entile  liberty  of  the  press  in  regard  to  the  Agricul- 
tural Journal,  of  which  Thaer  was  the  editor. 

6.  PeimiaBion  to  practise  his  profession  as  physician. 

7.  His  nomination  as  privy  counsellor. 

Thaer  set  out  for  Berlin  in  June,  1804,  accepting  the 
offers  of  the  king;  took  possession  of  the  400  acres  of 
land,  sold  it  immediately,  and  bought  a  hnded  estate 
called  Miiglin,  with  all  the  privileges  of  a  nobleman 
attached  to  it,  and  added  to  it  a  large  farm  called  K5nig- 
ahof,  not  far  off.  This  property  is  situated  in  the  Mittel 
Mark,  about  five  German  miles  distant  from  Berlin.  He 
took  possession  of  MS^in  on  the  80th  of  June,  1804, 
and  returned  once  more  to  his  native  town  in  order  to 
arrange  his  affiurs  and  take  leave  of  his  numerous  friends. 
He  did  not  lose  time,  but  immediately  sold  by  public 
auction  all  his  property;  even  his  valuable  library  and 
medical  apparatus  were  assigned  to  the  hammer.  He 
dosed  his  school  at  Michaelmas,  took  an  affectionate  leave 
of  his  pupils  and  friends,  and  left  Celle  on  the  first  of 
October,  accompanied  by  his  femily,  his  friend  Einhoff, 
and  his  gardener  and  family,  in  all  28  persons.  On  his 
arrival  in  Prussia,  Thaer  was  not  idle ;  he  immediately 
took  such  measures  as  would  best  insure  the  object  of 
his  undertaking.  In  the  purchase  of  Moglin,  he  had 
not  consulted  his  own  interest,  the  soil  bdng  rather 
poor ;  but  his  establishment  being  experimental,  his  sole 
aim  was  to  improve  the  soil,  and  to  bring  it  to  such  a 
state  of  cultivation  as  to  insure  a  commensurate  return 
in  proportion  to  the  capital  and  labour.  The  first  years  of 
his  residence  in  Moglin  proved  unfortunate  to  him ;  the 
rot  destroyed  most  of  his  flock  of  sheep ;  then  came  the 
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preparation  for  the  war  of  1806,  so  unfortunate  for  Prus- 
sia ;  the  occupation  of  the  whole  kingdom  by  the  French 
for  some  years;  the  great  want  of  money,  and  impove- 
rishment of  the  middle  and  labouring  classes,  and  the 
devastation  of  the  greatest  part  of  the  country.  Thaer 
could  not  foresee  the  great  calamities  which  assailed  him 
almost  on  his  entrance  in  Prussia ;  but  notwithstanding 
all  those  untoward  circumstances,  he  stood  firm,  devoting 
most  of  his  time  to  study,  hoping  that  soon  he  mig^t  be 
enabled  to  establish  his  academy.  He  considered  it  as 
his  duty  towards  the  king  and  the  whole  country  to  keep 
his  promise  as  soon  as  circumstances  of  a  more  favourable 
nature  would  enable  him  so  to  do.  The  building  was,  in- 
deed, finished  by  June,  1806,  and  the  opening  of  the 
academy  was  fixed  to  take  place  on  the  16  th  of  October ; 
but  then  came  the  battle  of  Jena  and  its  consequences. 
Thaer  still  despaired  not,  and  to  his  great  joy  he  received 
twenty  pupils  during  the  following  year ;  this  number  in- 
creased yearly,  and  at  length  he  had  the  great  satisfaction 
and  unspeakable  pleasure  of  seeing  his  great  work  finished. 
It  is  needless  to  say,  that  after  the  peace  of  Tilsit,  when 
Prussia  recovered  from  the  deep  wounds  that  the  war  had 
inflicted,  Thaer  was  not  idle  in  the  cultivation  of  lus 
estate,  which  he  brought  at  last  to  the  highest  state  of 
perfection ;  but  above  all,  he  distinguished  himself  more 
than  any  one  before  by  improving  the  quality  of  sheep's 
wool.  He  stood  now  on  the  pinnacle  of  his  glory ;  almost 
all  the  sovereigns  of  Europe  complimented  him  on  his 
great  success.  Those  of  Prussia,  Russia,  Saxony,  Hano- 
ver, Bavaria,  and  Wirtemberg  sent  him  their  orders  of 
knighthood;  noblemen  from  all  parts  of  the  world  came 
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to  visit  him,  especially  from  England.  They  always  met 
with  a  truty  cordial  and  hospitable  reception ;  he  made 
no  distinction  between  high  or  low,  rich  or  poor,  provided 
they  conversed  with  him  on  agriculture  or  breeding  of 
cattle,  and  had  some  knowledge  of  it.  Thaer  enjoyed 
good  health  till  1824,  when  he  suffered  much  from  rheu- 
matism and  a  troublesome  cough.  He  visited,  during 
the  summer,  the  watering-place  Obersalzbrunn ;  but  de- 
riving little  benefit  from  drinking  the  waters,  and  not 
bang  accustomed  to  an  idle  life,  he  soon  returned  home ; 
the  chief  reason,  however,  was,  that  the  etiquette  of  the 
place  would  not  allow  him  the  smoking  his  pipe,  of 
which  he  was  very  fond.  He  made  a  last  purchase  of 
the  united  freeholds  of  Ludersdorf  and  Biesdorf,  which 
he  destined  for  his  younger  son,  Albrecht,  who  was  en- 
tirely devoted  to  agricultural  pursuits.  His  strength 
now  began  to  fail  daily,  cibd  he  kept  his  bed  during  the 
winters  of  1826  and  1827,  and  had  his  pupils  called  in 
for  instruction.  However,  as  the  disease  under  which  he 
laboured  increased,  no  hope  for  his  recovery  could  be 
any  longer  entertained.  His  mental  faculties  remaiDed 
in  full  force,  but  his  eye-sight  failed  entirely,  and  one  of 
his  children  was  always  with  him  and  reading  to  him. 
His  sufferings  were  great,  but  he  bore  them  with  great 
fortitude  and  resignation.  The  most  celebrated  medical 
men  in  the  kingdom  visited  him,  and  paid  the  greatest 
attention  to  his  complaint.  Doctor  Dieffenbach  was  in 
constant  attendance ;  but  he  sunk  gradually,  till  at  last, 
on  the  26th  October,  1828,  death  put  an  end  to  his 
sufferings,  deeply  lamented  by  his  family.  He  left  a  wife 
and  six  children,  and  a  circle  of  numerous  friends.    He 
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was,  according  to  his  desire,  buried  in  his  garden,  dose 
to  the  church,  without  any  display.  No  monument 
marks  the  spot  where  the  ashes  of  this  great  man  lie ; 
and  if  you  pass  by  and  inquire  after  the  grave  of  Thaer, 
you  are  shown  a  little  hillock  covered  with  flowers. 

Thaer  was  the  author  of  a  great  many  useful  works. 
It  is  to  be  regretted  that  most  of  his  manuscripts  and 
journals  were  lost  on  his  moving  from  Gelle  to  Miiglin ; 
they  were  packed  in  two  boxes  and  sent  up  the  Elbe ; 
the  winter  setting  in  very  early,  and  bemg  very  severe, 
the  ship  was  frozen  in,  and  on  arriving  at  the  place  of 
destination  in  the  following  spring,  these  two  boxes  could 
never  be  found,  although  Thaer,  assisted  by  the  govern- 
ment, did  aU  he  could  to  recover  them. 


CHBONOLOGICAL  LIST 
THAER'S  AGRICULTURAL  WRITINGS. 


1798.  An  Introduction  to  a  Eiiowledge  of  English  Agri- 
culture; containing  the  latest  Practical  and  Theo- 
retical Intelligence,  with  a  view  to  the  improve- 
ment of  German  Agriculture ;  S  vols.,  published 
in  parts,  between  1798  and  1804;  third  edition, 
1806. 
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1799.  Annals  ofLowerBoxon  Agriculture,  1799  to  1804; 
four  parts  to  each  year  (whether  published  quar- 
terly not  stated) ;  idea  taken  from  Young^s  work; 
substance  republished  under  the  following  title: 
'' MisooUaneous  Writings  on  Agriculture;"  3 
parts,  Hanover,  1806-6. 

1800.  Beigen's  Introduction  to  Breeding  of  Cattle,  or 
rather  to  Fodder  Culture^  with  remarks,  correc- 
tions, and  additions,  by  A.  T.  Thaer;  Berlin,  1800. 

1803.  A  Description  of  the  most  useful  Agricultural  Im- 
plements, with  drawings  to  scale;  8  parts,  Hano- 
ver, by  Hahn,  1808,  4to. 

PttMloition  intnniptod  by  tht  war. 

1804.  Benjamin  Bell's  Agricultural  Essays;  translated, 
with  Expkmatory  Notes,  by  A.  T.  Thaer,  1  part, 
Berlin,  1804;  together  with  Rhapsodical  Observa- 
tions on  the  above  Essays,  1804. 

Psblloation  intemptod  by  tht  war. 

1806.  Annals  of  Agriculture  (6  years,  1806  to  1810); 

in  12  vols. 
1807-8.  Thaer  edited  a  work  by  Meyer  on  Irrigation, 

and  Einhof  s  Chemistry  of  Agriculture. 

1810.  l^rmcipka  of  Saiianal  JfiHcuUwre;  1st  vol.  in  4ito., 

and  3  more  voh.  detween  1810  and  1812. 

Hie  three  first  Tolames  haye  the  signatore  of  Thaer  on  the  title-page, 
aa  a  lecnritT  affaiost  pirated  editiona.  Bat  before  the  second  part 
appeared,  uie  first  was  already  issaed  by  some  German  pirates. 

1811.  Annals  of  the  Theoretical  and  Practical  Progress  of 

Agriculture,  1811  and  1812 ;  4  vols.  8vo.,  con- 
tained under  the  title  of  ''  Moglinischen's  Annals 
of  Agriculture,"  from  1817  to  1823,  when  the 
editorship,  on  account  of  the  weakness  of  Thaer's 
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sight,  was  transferred  to  Professor  Korte^  bis  son- 
in-law. 

1811.  Text-book  for  the  Breeding  of  Fine-woolled  Sheep. 
.  PubUshed  by  desire  of  the  Minister  of  the  Inte- 
V,rior.     Berlin,   181).     (Superseded    by  another 

^Fork  in  1825 ;  see  that  year.) 

1812.  !E%say  on  Large  and  Small  Farms,  and  Valuation 
of  the  land.     Berlin. 

1813.  An  Attempt  to  Ascertain  the  Net  Produce  of 

Farms. 

1815.  Introduction  to  a  General  System  of  Agricultural 

Knowledge.    Berlin,  1815. 

This  work  is  said  to  have  been  fhat  on  which  Thaer  most  prided  him- 
self. He  often  called  it  *'  the  qointesoence  of  the  two  first  parts  of 
the  <  Rational  Agricnltore.'" 

1816.  History  of  my  Farming.  Berlin.  This  book  con- 
tains an  account  of  Thaer's  experiments  at  the 
model-fjEum  at  Moglin. 

1815.  Sketch  of  a  Circular  to  obtain  more  Correct  In- 
formation as  to  the  Net-Produce,  to  serve  as  a 
basis  for  correct  Taxation  of  the  Land. 

1825.  On  Wool  and  Sheep-breeding ;  by  P^rault  de  Jo- 
temps,  Fabry,  and  Girod.  Translated  ficom  the 
French,  and  rendered  conformable  to  the  Present 
State  of  Knowledge  of  the  Subject  in  Germany. 
Berlin,  1825. 
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Section  I. 
THE  FUNDAMENTAL  PRINCIPLES. 


A   SKETCH   OF   SYSTEMATIC   AGRICTTLTtJIlE  * 

Agmcttlttjue  is  the  art  of  deriving  from  the  earth 
the  most  valuable  organic  productions.  He  who 
exercises  this  art,  seeks  to  obtain  profit  by  causing  to 
grow,  and  by  using,  its  animal  and  vegetable  productions. 
The  more  considerable  the  gain  derived,  therefore,  the 
better  is  the  object  accomplished.  The  most  perfect 
agriculture  is,  evidently,  that  which  produces,  by  the 
application  of  labour,  the  largest  and  the  most  perma* 
nent  profit  in  comparison  vrith  the  means  employed. 
Systematic  agriculture  ought,  then,  to  teach  us  all  the 
circumstances  by  means  of  which  we  may  derive  the 
most  considerable  profit  by  the  practice  of  the  art. 
Now,  there  are  three  methods  of  teaching  or  of  learning 
the  practice  of  agriculture.  • 

*  Ib  fbe  translation  of  this  itdmirable  work  of  M.  Von  Thacr,  tlie  editors 
hare  adhered  as  closely  to  the  text  of  the  lamented  author  as  possible— they 
have  only  omitted  those  portions  which  seemed  bat  little  interesting  to  the 
English  fanner^ 
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1.  As  an  occupation,  by  the  manual  exercise  of  it. 
2.  As  an  art.     3.  As  a  science. 

The  skilful  practice  of  agriculture,  as  an  occupation,  is 
limited  to  the  imitation  of  certain  operations,  and  the  ob- 
servation of  events  and  circumstances.  It  is  nothing 
more,  when  thus  pursued,  than  a  simple  mechanical  art : 
for  the  practical  farmer  can  only  imitate  and  repeat  the 
ordinary  operations  of  agriculture,  occasionally  modified 
by  times  and  circumstances  ;  and  often,  perhaps,  without 
considering  or  even  knowing  the  motives  by  which  he  is 
governed. 

The  art  of  agriculture  is  the  realization  of  some  ideal 
object.  lie  who  practises  it  has  received  from  others, 
without  considering  the  reasons  on  which  it  is  founded, 
the  idea  or  rule  by  which  he  proceeds.  The  skilful 
practice  of  an  art  consists,  therefore,  in  the  adoption  of 
new  ideas,  in  the  study  of  new  rules,  and  in  judging  the 
fitness  of  their  being  carried  into  practice. 

The  science  of  agriculture  does  not  lay  dovm  any  posi- 
tive rules,  but  it  develops  the  motives  by  which  the  best 
possible  method  of  proceeding  may  be  discovered  and  suc- 
cessfully pursued.  In  fact,  the  art  executes  some  law 
given  and  received,  but  it  is  from  science  that  law 
emanates. 

Science  alone  can  be  of  universal  utility,  embrace  the 
whole  extent  of  a  subject,  and  enable  us  to  devise  the 
best  execution  of  it  under  every  possible  circumstance. 
Every  positive  direction  is  applicable  only  to  some  deter- 
minate case,  and  each  case  requires  a  special  rule  which 
science  alone  can  supply.  That  system  of  agriculture  can 
only  be  called  the  most  perfect  which  is  the  most  reason- 
able, for  these  are  synonymous  terms. 

The  manual  exercise  and  study  of  the  art  can  never  be 
useless  to  the  agriculturist  who  wishes  to  elevate  it  to  the 
rank  of  a  science,  and  to  the  mental  consideration  of 
wliich  it  is  deserving.  It  will  be  advantageous  to  him  to 
have  experienced  the  labour  and  the  energy  which  are  ne- 
cessary, in  order  that  he  may  judge  of  the  mechanical 
execution  of  the  various  portions  of  it. 
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A  purely  practical  agricaltiirist  is  compelled  to  follow 
the  rule  which  has  been  laid  down  for  him,  although  it 
may  not  be  wholly  appUcable  to  the  peculiar  case  which 
presents  itself.  He  cannot  depart  from  it  without  adopt- 
mg  some  other  rule,  which  may,  perhaps,  deviate  entirely 
from  the  first. 

This  is  the  reason  that  so  many  agriculturists,  who  have 
practised  with  success  in  other  countries,  and  under  other 
circumstances,  on  being  removed  elsewhere,  have  com- 
mitted very  deplorable  blunders. 

Thus,  the  man  who  has  not  studied  the  science  of  agri- 
culture can  make  Httle  use  of  books,  or  even  the  best  of 
them.  He  knows  not  how  to  arrange  the  new  ideas 
which  they  unfold,  and  he  cannot  follow  them  in  their 
fullest  extent.  All  that  he  dares  do  is  to  read  those  books 
which  have  the  closest  relation  with  the  circumstances  in 
which  he  is  placed. 

THE  BABES  OF  THE  6CIEKCE  O?  AORICULTXTEE. 

The  science  of  agriculture  rests  on  experience ;  and 
nothing  else  should  be  required  or  expected  from  it  but 
that  which  appertains  to  a  practical  science.  The  first 
principles  arise  from  the  perceptions  of  the  senses ;  but  if 
experience  whoDy  and  entirely  flowed  from  these  percep- 
tions, the  development  would  not  be  less  the  offspring  of 
science  and  the  work  of  the  understanding. 

From  the  frequent  union  and  the  succession  of  objects, 
we  conclude  that  a  certain  fact  is  the  consequence  or  re- 
sult of  another ;  and  it  is  the  source  of  a  vast  number  of 
errors  that  we  are  so  much  disposed  to  regard  the  occur- 
rences which  take  place  as  the  effects  of  those  by  which 
they  were  preceded.  Unfortunately  we  have  not,  as  yet, 
any  positive  or  general  indications  which  will  enable  us 
to  distinguish  between  that  which  is  simply  the  effect  of 
a  mere  succession  of  time,  and  that  which  is  produced  by 
another  motive  power. 

A  frequent  and  repeated  union  alone  can  authorize  us 
to  presume  on  the  connection  of  two  objects,  as  cause  and 
effect.     The  oftener  this  union  is  repeated,  the  greater  is 
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the  probability  of  this  relation  bemg  founded  on  fact, 
'fhis  probability  may,  at  length,  become  a  moral  certainty ; 
but  this  certainty  ceases  entirely  if  one  of  these  objects 
ever  appear  without  the  other,  for  then  we  should  more 
or  less  presume  that  the  one  is  not  the  only  cause  of  that 
which  is  regarded  as  the  effect. 

The  greater  number  of  facts,  however,  when  we  view 
them  in  their  whole  extent,  will  be  found  to  be  the  result, 
not  of  one  sole  cause,  but  of  the  union  of  several.  If  we 
have  nine  of  these  present  and  the  tenth  is  wanting,  the 
effect  will  not  be  produced,  and  even  the  contrary  often 
takes  place :  for  instance  : — 

In  order  to  produce  a  perfect  ear  of  wheat,  we  require  : 

1 .  A  sound  grain  of  wheat,  with  the  germ  entire. 

2.  Some  soil,  carefully  ploughed  and  prepared. 

3.  A  proper  degree  of  moisture,  neither  too  much  nor 
too  little. 

4.  A  proper  degree  of  heat. 

All  this  is  generally  known,  but  it  is  also  known  that 
we  require : 

5.  Atmospheric  an-;  for  no  germ  will  vegetate  in  a 
vacuum. 

6.  A  proper  proportion  of  oxygen ;  for  in  air  which  con- 
tains no  oxygen  the  germ  will  never  grow. 

7.  Carbon ;  for  without  it  a  plant  will  only  flower,  and 
cannot  produce  any  grain. 

8.  Light;  without  which  the  plant  exhausts  itself,  is 
always  weak,  and  perishes  before  it  arrives  at  maturity. 

All  these  different  substances  or  agents,  and  perhaps 
many  others,  must  be  united  in  order  to  produce  this 
effect— this  ear  of  com  ;  and  must  all  unite  in  their  just 
proportions  in  order  to  bring  it  to  perfection.  Should  the 
effect  not  be  produced,  it  arises  from  some  defect  iq  one 
or  other  of  these  causes. 

We  can  experiment  either  by  means  of  simple  observa* 
tion — ^by  examining  the  subjects  and  agents  placed  in  re- 
lation with  each  other,  and  by  considering  their  reciprocal 
action  and  observing  its  results ;  or  by  means  of  trials,  or 
experiments — ^by  pladng  some  well  known  plant  in  certain 
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situations  determined  with  preciBion,  observing  their  re<* 
ciprocal  action^  and  prev^iting  as  much  as  we  possibly 
can  any  foreign  or  unknown  body  from  influencing  the 
results  of  our  experiment. 

A  trial  is  a  question  addressed  to  nature :  when  such 
a  question  is  properly  put,  nature  will  necessarily  reply 
either  yes  or  no. 

It  is  only  within  the  last  century  that  the  art  of  making 
experiment  has  been  clearly  apprehended.  It  is  on  this 
art  that  the  principal  power  of  man  over  the  material 
world  is  founded ;  and  that  power  will  become  more  ex- 
tended in  proportion  as  he  brings  this  art  nearer  to  per- 
fection and  carries  it  into  full  practice. 

It  is  not  often  that,  in  an  isolated  situation,  under  the 
very  hand  of  the  naturalist,  or  in  the  laboratory  of  the 
chemist,  any  complete  and  satisfactory  experiments  can 
take  place.  They  are  beyond  the  active  sphere  of  the 
agricidturist,  properly  so  called.  Nevertheless,  the  manner 
of  reoc^ising  them,  of  investigating  them,  and  dispo- 
sing of  them,  is,  as  we  shall  see,  of  the  greatest  import- 
ance in  the  science  of  agriculture. 

There  is  a  particular  kind  of  agricultural  experiments 
which  have  arrived  almost  at  perfection,  and  which  can 
be  regulated  with  a  degree  of  precision  equal  to  that  which 
is  attained  in  the  other  practical  sciences :  these  are 
comparative  trials  in  the  open  air. 

It  is  true  that  experiments  of  this  kind  are  not  easily 
made ;  but,  nevertheless,  they  axe  in  the  power  of  every 
reflecting  agriculturist.  Whoever  has  accomplished  one 
experiment,  whatever  may  be  the  pecuharity  of  the  cir- 
cumstances under  which  it  was  made,  and  has  given  a 
faithful  account  of  it,  has  well  contributed  to  the  advance- 
ment of  science,  and  consequently  to  useful  practice,  and 
has  entitled  himself  to  the  gratitude  of  his  contemporaries 
and  of  posterity.  It  would  surpass  the  power  of  any 
single  individual  to  accomplish  any  considerable  number 
of  these  experiments,  and  could  not  be  expected  from  him. 
It  is  the  duty  of  the  Government  to  place  some  well 
educated  men  in  a  position  to  employ  their  time  and 
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talents  in  investigating  the  secrets  of  nature  for  the  ad* 
yanoement  of  agriculture  and  the  general  good. 

Agricultural  societies,  which  are  instituted  for  the  ad* 
yancement  of  science,  should  especially  engage  in  the  pre- 
paration of  such  experiments,  and  divide  the  execution  of 
them  among  the  several  members.* 

The  number  of  these  special  experiments  being  as  yet 
Cbut  too  small,  we  are  compelled  to  draw  on  the  large 
ooDection  of  individual  observations,  imperfect  as  they 
are,  to  adopt  them  as  the  principles  of  our  science. 

Science  would  have  made  much  greater  progress  if  the 
false  shame  with  which  agriculturists  conceal  every  un- 
successful experiment,  and  the  exaggerated  manner  in 
which  they  often  relate  all  those  in  which  they  have 
succeeded,  had  not  retarded  its  progress.! 

Natural  history,  which  of  late  years  has  been  brought 
to  such  perfection,  renders  very  valuable  assistance  in 
laying  the  fundamental  principles  of  our  science :  it 
affords  a  clue  by  which  we  may  extricate  ourselves  from 
a  labyrinth  of  imperfect  experiments,  and  serves  as  a 
touchstone  by  which  to  judge  of  their  truth  and  their 
value.  Nature  acts  everywhere  on  uniform  and  eternal 
rules;  and  the  agriculturist  can  only  employ  those 
means  which  she  places  at  liis  disposal.  It  is  this  dis^- 
position  which,  with  reference  to  agriculture,  enables  us 
to  derive  a  physical  and  chemical  knowledge  of  the 
precise  rules  by  which  it  is  governed,  or  at  least  to 
obtain  indications  of  the  course  which  we  must  pursue 
in  all  our  researches.  If  natural  history  only  taught  us 
to  understand  the  nature  of  the  soil,  the  varieties  of  its 
Composition,  and  of  what  substances  it  is  composed,  that 
alone  would  have  been  sufficient  to  throw  some  valuable 
light  on  the  numerous  differences  which  are  observed  in 
the  results  of  certain  operations.    These  sciences  have 

*  Thia  plan  is  adopted  by  the  Royal  Agriealtural  Society  of  England. 

t  The  author  yery  Justly  animadverts  on  the  "  exaggerated  manner**  in  which 
practical  men  have  published  the  results  of  their  experience,  which  have  never 
been  realised  in  continued  practice  even  by  the  publishers  themselree,  and 
have  not  failed  to  throw  doubts  on  all  similar  propositions.  Moderation  and 
oantion  cannot  be  too  much  reoommended  in  such  oases. 
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long  exercised  an  influence  on  agriculture.  Latterly, 
chemistry  in  particular  has  been  employed  to  enrich  the 
science  of  agriculture;  and  very  great  benefit  has. been 
derived  from  this  union.  We  are  now  enabled  to  discard 
several  extensively  received  prejudices,  through  our  more 
extended  observations  on  the  surface  of  the  country,  and 
in  rural  economy,  and  to  establish  the  truth  of  several 
facts  which  heretofore  were  merely  probable.  It  is  on 
this  account  that  scientific  instruction  in  agriculture 
should  always  be  based  on  sound  notions  of  physics  and 
chemistiy,  and  that  we  should  endeavoiu*,  by  means  of 
these  sciences,  to  penetrate  as  far  as  possible  into  the 
principles  and  foundation  of  things ;  for  the  want  of 
success  in  our  researches,  and  the  reason  that  we  do  not 
arrive  at  more  numerous  and  more  sound  conclusions,  is 
to  be  attributed  to  our  imperfect  knowledge  of  the 
phenomena  of  nature. 

•  The  agriculturist  is  principally  employed  in  the  repro- 
duction, the  vegetation^  and  in  matiuing  and  perfecting 
the  growth  of  plants.  A  knowledge  of  the  organization 
and  nature  of  vegetables,  called  physiology ^  is  indis- 
pensable to  the  study  of  agriculture ;  and  sdso  a  know- 
ledge of  their  distinctive  characteristics,  their  natural  and 
scientific  classification  and  their  nomenclature,  or,  in 
other  words,  botany. 

And  as  it  is  a  part  of  the  business  of  the  agricul- 
turist to  multiply  animals  and  animal  substances,  some 
knowledge  of  the  animal  economy,  and  of  the  diseases 
to  which  it  is  subject,  would  be  greatly  conducive  to  his 
success. 

No  science  can  be  said  to  be  complete  without  the  aid 
of  mathematics,  properly  so  called.  But  agriculture 
requires  the  application  of  several  branches  of  the  ma- 
thematics ;  it  demands  a  knowledge  of  arithmetic  in  its 
most  extensive  meaning;  a  calculation  for  the  detailed 
accounts,  and  book-keeping. 

It  is,  then,  evident  that  agriculture  ought  to  borrow 
from  every  science  the  principles  which  she  employs  as 
the  foundation  of  her  own ;  and  although  the  sciences  do 
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not  form  an  indispensable  part  of  the  farmer's  educatitm, 
he  ought^  nevertheless,  to  have  a  general  knowledge  of 
them. 

THE   BASES   OF   ENTERPRISE. 

An  agricultural  enterprise  requires:  1st,  a  suitable 
person  ;  2nd,  capital ;  8rd,  an  estate. 

Every  person  who  seeks  to  practise  agriculture  with 
the  full  success  which  it  admits^and  that  is  the  natural 
aim  of  every  one  who  engages  in  it — ^must  possess 
energy,  activity,  reflection,  perseverance,  and  a  knowledge 
of  all  the  kindred  and  accessory  sciences. 

It  is  true  that  it  was  once  considered  that  the  inap* 
titude  which  many  young  men  evince  for  all  other  under- 
takings, is  a  kind  of  pledge  that  their  proper  vocation 
is  agriculture ;  and  we  have  seen  such  persons,  although 
continuing  in  a  state  of  mediocrity,  yet  deriving  much 
happiness  from  rural  life.  But  this  requires  a  concur- 
rence of  fortunate  events  that  formerly  might  frequently 
occur,  but  which  at  the  present  day  can  rarely  take 
place. 

The  practice  of  agriculture  is  composed  of  an  infinite 
number  of  different  operations,  each  of  which  appears 
easy  in  itself,  but  is  the  more  difficult  to  execute,  inas- 
much as  they  frequently  seem  to  interfere  with,  and  run 
counter  to,  one  another.  In  order  to  regulate  them 
according  to  the  circumstances  and  powers  that  are  at 
our  disposal,  so  that  no  single  one  shall  be  neglected^ 
but  each  performed  properly  and  in  its  due  order,  there 
is  required  the  greatest  attention;  activity  without 
anxiety;  promptitude  without  precipitation;  a  care  of 
the  whole,  united  with  the  strictest  attention  to  the  most 
minute  details ;  a  judicious  appreciation  of  all  that  is 
more  or  less  necessary,  and  of  that  which  belongs  to 
different  periods  of  time;  an  imremitting  perseverance 
in  whatever  is  undertaken,  but  which,  however,  does  not 
lead  to  the  neglect  of  more  pressing  duties ;  a  prudent 
estimate  of  the  value  of  labour  and  of  time,  so  as  to 
employ  them  to  the  best  advantage. 
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As  it  is  impossible  that  an  enterprise  like  that  of  agri- 
culture can  be  exempt  from  casu^ties  and  aeddents,  a 
certain  tranquillity  oi  mind  must  be  united  with  the 
necessary  activity  in  order  to  secure  a  happy  life.  Whe- 
ther this  be  attained  by  the  consolations  of  philosophy 
or  idigion,  the  agriculturist  must  learn  to  support  mis- 
fortune with  resignation:  he  must  foi^et  all  the  evils 
which  it  was  impossiUe  for  him  to  foresee,  all  those 
hopes  which  have  ended  in  disappointment,  so  soon  as 
he  has,  by  the  adoption  of  prudent  regulations,  diminished 
as  much  as  possible  their  annoying  consequences. 

KuraL  life,  in  despite  of  the  pleasures  that  attend  it, 
has  so  much  uniformity  about  it,  and,  with  all  its  occu- 
pations, has  so  many  hours  of  idleness,  that  it  scarcely 
satisfies  an  active  mind,  that  possesses  no  other  object  of 
employment.  In  choosing  an  accessory  study,  the  accom- 
plished agriculturist  will  not  find  any  one  that  will  be 
more  consonant  with  his  feelings  than  natural  history. 
He,  better  than  any  other  person,  can  abandon  himself 
to  the  consciousness  of  living  in  the  bosom  of  nature, 
and  investigating  her  subUme  laws :  and  so  far  from 
interrupting  his  usual  occupations  by  this  pursuit,  he  will 
almost  always  be  able  pleasingly  and  usefully  to  unite 
them. 

If  the  moral  world  and  the  relations  of  society  too  often 
present  us  only  with  the  painful  spectacle  of  a  resistance 
to  the  laws  of  reason  which  spreads  grief  and  misery 
over  the  earth ;  nature,  on  the  contrary,  unfolds  to  us 
more  striking  proofs  of  order  and  unity  in  proportion  as 
we  penetrate  into  her  mysteries.  The  beauties  which  we 
discover,  not  only  gratify  our  taste,  but  they  also  afford 
us  a  demonstration  that  the  Eternal  Wisdom  who  unfolds 
to  our  view  his  operations  in  the  material  world — ^who 
is  ever  reproducing  matter  under  new  and  admirable 
forms — will  also  in  the  moral  world  pursue  an  equally 
harmonious  plan,  the  full  completion  of  which  is  reserved 
for  the  ages  of  eternity.  This  feeling,  although  vague, 
is  far  more  vivid  in  the  inhabitant  of  the  country  than 
in  the  person  who  passes  his  time  in  populous  towns. 
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It  is  on  thifi  aoootmt  that  more  trae  religion  is  generally 
found  among  agricultural  people,  than  among  those 
devoted  to  war  or  to  commerce. 

The  man  who  feels  within  himself  sufficient  talent 
united  with  such  inclination  and  taste,  or  who  has  mani- 
fested such  a  disposition  from  his  youth,  may  devote 
himseK  to  the  pursuit  of  agriculture  with  a  good  pros- 
pect of  success ;  and,  if  he  acquires  a  complete  knowledge 
of  it  may  attain  the  summit  of  his  ambition.  Let  us  now 
see  how  this  knowledge  is  to  be  acquired. 

It  is,  doubtless,  most  easily  and  most  naturally  a&> 
quired  when  the  scientific  instruction  has  been  preceded 
by  that  which  is  derived  fix>m  actual  observation,  from 
mechanical  and  practical  instruction,  or  from  an  agricul- 
tural education,  properly  so  called.  Nevertheless,  we 
have  many  examples  of  men  who  united  inclination  with 
distinguished  talents,  who,  having  received  a  good  edu- 
cation, and  having  previously  pursued  occupations  dia- 
metrically opposed  to  agriculture,  have  become  distin- 
guished agricultiuists  by  means  of  scientific  instruction 
alone,  and  have,  in  a  very  short  time,  acquired  a  supe- 
riority over  persons  who  had  practised  the  art  for  many 
years  and  with  great  success.^  Science  had  opened  to 
them  many  ways  which  had  been  overlooked  by  those 
who  had  pursued  the  old  routine,  and  had  revealed  to  them 
with  clearness  and  precision  what  years  of  practice 
had  merely  shown  to  others  in  a  vague  and  obscure 
manner. 

It  is  true  that  by  far  the  greater  number  have,  in  the 
beginning,  committed  some  errors  in  particular  cases; 
they  have  to  pay  for  their  experience ;  but  these  errors 
are  attributable  to  the  hitherto  defective  system  of  scien- 
tific instruction. 


*  The  author  alludes  to  persons  who  have  not  been  bred  to  the  art  of  agri- 
caltare,  and  having  adopted  that  profession,  hare  mnoh  excelled  the  old 
practitioners,  who  follow  the  old  routine.  Many  such  instances  occur,  not  only 
in  agricultarc,  but  in  many  other  professions.  The  mind  is  free  from  the  bias 
of  eariy  prejudioos,  exertion  is  necessary;  and  when  a  man  is  determined  to 
teach  himself,  it  is  surprising  what  the  human  mind  can  accomplish.  The  first 
step  Is  a  conviction  that  he  is  in  want  of  learning :  the  rest  will  soon  follow. 
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With  equal  instraction  and  equal  talent,  that  person 
will  always  have  the  superiority,  whose  education,  good 
in  other  respects^  has  been  directed  towards  agricalture 
from  his  early  youth. 

A  young  man,  fifteen  years  of  age,  will  obtain  the 
requisite  education  in  an  establishment  which  unites 
considerable  activity  in  the  different  branches  with  the 
employment  of  the  various  means  of  obtaining  the  pro- 
duce of  the  earth,  although  tins  establishment  may  not 
have  attained  the  perfection  of  which  it  is  susceptible. 
There  the  pupil  will  have  all  the  objects  and  opera- 
tions of  agriculture  brought  under  the  cognizance  of  his 
senses  i  he  will  acquire  a  practical  knowledge  of  all  the 
details ;  he  will  learn  to  select  the  proper  season,  for  each 
operation;  he  will  form  in  his  own  mind  a  kind  of 
intellectual  admeasurement  of  the  nature  and  value 
of  soils,  the  seasons,  and  of  the  requisite  labour.  He 
win  also  there  be  taught  all  that  has  relation  to  the 
general  management  and  direction  of  business,  and  he 
will  carefdlly  observe  the  manner  in  which  it  is  con- 
ducted as  often  as  opportunity  permits.  Lastly,  he  will 
not  fail  to  acquire,  as  much  as  possible,  a  certain  tact  in 
buying  and  selling. 

Ihmng  more  than  a  century  the  possibility  and  advan- 
tage of  a  scientific  education  for  the  practice  of  agricul- 
ture has  been  maintained,  and  an  agricultural  chair  has 
been  established  in  almost  every  university.  In  so  far 
as  it  is  the  duty  of  these  institutions  to  afford  the  public 
functionary,  the  lawyer,  and  even  the  theologian  and  the 
medical  man,  a  dear  idea  of  agricultural  practice  and  its 
importance,  I  admit  the  utility  of  these  appointments, 
and  only  dedre  that  the  instruction  shall  be  directed  to 
the  sole  end  which  it  can  possibly  attain. 

These  professorships,  however,  do  not  appear  to  me 
necessary  or  even .  usefol  to  the  agriculturist  who  seeks 
instruction  there,  because  the  nature  of  the  Ufe  which  is 
led  there,  and  the  usages  of  the  university,  and  the 
general  tendency  of  affairs  in  such  places,  seem  to 
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possess  Bom^liiiig  altogether  foreign  to  his  habits  and 
pursuits,  and  are  calculated  to  unfit  him  for  the  peculiar 
species  of  activity  and  the  peculiar  kind  of  life  to  which 
he  is  destined.  Besides,  it  is  scarcely  to  be  expected 
that  an  agriculturist,  wk)  unites  practice  with  science, 
will  accept  a  professorship  of  this  kind  at  a  university ; 
and  he  who  does  not  possess  both  these  requisites  is  by 
no  means  fitted  for  such  a  situation. 

Nothing  can  contribute  more  to  the  acquisition  of  an 
enlightened  knowledge  of  agriculture  than  travdOUng  in 
those  countries  which  are  distinguished  for  the  perfection 
of  their  agriculture.  The  contemplation  of  practices  and 
institutions  so  various  among  different  people  destroys 
that  prejudice  encouraged  from  our  childhood,  whidi 
leads  us  to  bdieve  tliat  nothing  can  be  done  in  a  better 
or  in  a  different  manner  from  our  own  mode  of  perf<»rmance. 
The  customs  of  different  provinces  and  of  entire  nations, 
as  well  in  the  general  proceedings  of  agriculture  as  in 
the  performance  of  individual  operations,  are,  with  ev^ 
thinking  man,  so  many  experiments  on  a  grand  scale, 
if  he  knows  how  to  place  them  on  a  level  with  each 
other,  and  to  compare  their  results.  But  it  requires  a 
great  deal  of  perseverance,  and  the  surmounting  of  many 
difficulties,  to  derive  real  advantage  from  such  travels, 
and  to  extend  the  observation  to  the  actual  and  true 
principles  of  things.  They  who  have  only  run  through 
a  country  as  it  were  by  post,  and  who  stop  only  at  the 
inns,  will  report  very  little  that  can  be  in  any  way  useful. 
Besides,  there  would  be  required  a  correct  judgment,  and 
penetration  founded  on  preliminary  and  long-contuiued 
study,  and  an  impartiality  altogether  free  from  prejudice, 
in  order  to  derive  true  and  positive  results  from  the 
observations  which  are  made.  Without  such  acquire- 
ments, so  fEur  from  being  divested  of  our  preconceived 
notions,  we  shall  only  bring  back  others  still  less  suited 
to  our  climate,  and  the  circumstances  in  which  we  are 
placed. 

We  shall  presently  have  occasion  to  add  something  on 
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the  direction  of  agricultural  travels, '  the  best  route  to 
be  pursued,  and,  in  fact,  on  the  geography  of  agriculture. 

The  cultiyation  of  the  land  attached  to  a  m^el  farm, 
or  other  institution  for  teaching  practical  agriculture, 
ought  to  be  a  pattern  for  i^cultural  practice,  but 
it  is  by  no  means  necessary  that  it  should  be  perfect. 
It  is  far  better  that  tins  model  should  be  advancing 
towards  perfection,  without  having  yet  attained  it,  in 
order  the  better  to  show  the  difficulties  by  which  it  is 
snnbunded.  It  is  also  necessary  that  this  cultivation 
sh0ul4  be  carried  on  in  the  usual  manner,  and  that  it 
should  not  possess  or  employ  any  extraordinaiy  resources 
which  might  cause  it  to  advance  more  rapidly  than  would 
otherwise  be  possible.  It  ought  not  to  employ  in  the 
attempts  of  improvement  any  disproportionate  or  an 
unusiuiUy  large  capital,  nor  any  resources  which  would 
not  be  gen^ndly  available. 

It  ought  neither  to  purchase  manure  from  towns  in 
the  neighbourhood,  nor  to  make  use  of  too  expensive 
means  of  improvhig  the  soil,  such  as  an  extensive  use  of 
the  spade;  thd  destruction  of  perennial  crops,  or  anything 
of  that  kind ;  but  the  proceedings  should  be  regulated 
by  the  strictest  economy. 

A  very  limited  space  oi  ground  would  be  sufficient  to 
demonstrate  what  can  be  effected  by  the  above-mentioned 
operations. 

Such  an  establishment  ought  to  possess  a  complete 
coUection  of  implements  and  machineiy,  and  every 
arrangement  necessary  for  the  demonstration  of  the  ac- 
cessory sciences  which  would  be  taught  there. 

The  conduct  of  the  pupils,  their  intercourse  vnth  each 
other,  and  their  proceedings  in  every  respect,  should  be 
directed  t6  the  great  end  of  the  objects  of  the  estabUsh- 
ment ;  not  by  means  of  coercion,  or  by  special  rules,  but 
by  that  interest  and  charm  which  the  subject  itself  neces- 
sarily inspires. 

It  is  in  free  and  unrestrained  conversation  where  the 
best  interchange  of  ideas  and  opinions  is  effected,  where 
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these  opinions  undergo  the  profonndest  investigation, 
and  wl^re  th^  are  best  freed  from  the  prejudices  by 
which  they  may  have  been  enveloped.  These  conversa- 
tions ought  to  be  encouraged  and  rendered  frequent  by 
every  possible  means,  for  nothing  would  contribute  more 
to  the  discovery  and  establishment  of  the  truth  than  the 
opposition,  not  of  personal  feeling,  but  of  legitimate  rea- 
soning, and  which  will  naturally  lead  to  a  correct  con- 
clusion.* 

As  scientific  education  will  not  from  its  very  nature 
admit  of  any  external  constraint,  and  can  only  be  consis- 
tent with  an  unfettered  spirit,  and  as  it  is  also  to  be  sup- 
posed that  those  who  attend  such  an  institution  come  to 
it  of  their  own  free  will  and  with  the  firm  determination 
of  acquirmg  in  the  most  complete  manner  a  thorough 
knowledge  of  everything  that  has  relation  to  agriculture, 
constraint  would  be  at  once  prejudicial  and  usdess.  On 
the  other  hand,  those  who  come  or  are  sent  there  with 
any  other  view  should  be  removed  so  soon  as  it  is  per- 
ceived that  they  are  not  identifying  themselves  with  the 
spirit  of  the  institution,  and  that  constraint  alone  prevents 
them  from  infringing  the  regulations.  Nevertheless,  in 
such  an  establishment  there  must  be  certain  defined 
rules  which  must  be  strictly  observed,  if  only  to  ensure 
the  general  good,  and  for  the  liberty  and  comfort  of 
every  one.  However  great  the  advantage,  and  certainly 
these  social  communications  may  forward  the  general 
object  of  the  institution,  they  must  not  interfere  with 
private  application  or  diligence,  and  therefore  each  pupil 
should  have  a  chamber  to  himself,  and  his  retirement 
should  be  undisturbed. 

CAPITAL. 

Next  to  the  mental  capacity  of  the  person  who  prac- 
tises agriculture,  capital  is  the  most  important  considera- 

*  lliefte  remarks  of  the  author  may  he  qaoted  in  ikvour  of  ikrmGrs*  chibs; 
certainly  the  most  effectire  schools  of  improvement  for  the  former. 
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tion;  for,  with  persons  of  equal  talent,  the  advantage  and 
success  is  always  in  propcnrtion  to  the  capital  employed. 
Therefore,  next  to  the  incapacity  of  the  agricultunst,  the 
insufficiency  of  the  capital  embarked  in  agriculture  is  the 
principal  cause  of  its  imperfection. 

By  capital  we  understand  everything  that,  from  the 
special  use  by  the  individual,  or  from  its  being  placed 
at  the  disposal  of  others,  produces  a  revenue  or  rent.  We 
do  not  inquire  into  its  origin,  or  ask  whether  it  has  been 
acquired  by  inheritance  or  by  labour. 

It  is  true  that  generally  the  term  capital  is  only  applied 
to  the  possession  of  certain  means  produced  or  amassed 
by  labour,  but  it  is  sometimes  difficult  to  determine  the 
share  which  nature  or  iadustry  has  had  in  the  production 
of  certain  property ;  as,  for  example,  in  the  working  of 
mines  and  quarries,  or  of  tracts  of  land  recovered  from 
nature  by  art,  and  put  under  cultivation :  at  other  times 
it  is  more  in  relation  with  the  actual  state  of  civilization, 
or  where  the  land  is  no  longer  possessed  in  right  of  the 
first  occupant,  but  only  in  exchange  for  some  other  equi- 
valent capital  or  property,  to  consider  the  soil  and  the 
produce  of  the  earth  as  a  species  of  capital.  This  latter 
acceptation  of  the  term  will  give  us  the  clearest  idea  of 
agricultural  industry. 

The  immortal  Teraus,  in  his  "  Political  Economy,'* 
(Staatswirthschaft)  published  by  the  President  of  Auers* 
waldt,  establishes,  in  my  opinion,  the  most  correct 
distinction,  when  he  regards  the  value  of  the  products  of 
the  earth  as  the  wealth  of  a  nation,  but  as  a  wealth  of 
which  she  has  not  the  management.  Nowhere  have  the 
reciprocal  relations  of  the  state  of  agriculture  and  of  na- 
tioiuJ  wealth  been  treated  in  a  more  lucid  and  practical 
manner ;  and  I  should  have  entirely  founded  my  ideas  on 
Ins  if  I  had  read  that  work  hebae  this  chapter  was  com- 
posed. It  will,  however,  be  easy  for  every  reader  to 
adopt  his  system.  As  for  the  results,  we  shall  judge 
better  of  them  as  we  proceed. 

According  to  this  arrangement,  the  capital  invested 
in  agriculture  is  of  three  kinds.     I.  funded  property « 
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3.  Capital  invested  in  the  farm.     3.  Circulating  capital. 

Tlie  funded  property  is  that  by  means  of  which  the 
agricultmist  is  put,  or  may  put  himself,  in  possession  of 
landed  property.  It  is  the  value  of  the  soil  or  of  property 
already  in,  or  to  be  taken  into  possession.  According  to 
general  usage,  and  very  properly,  it  includes  the  buildmgs 
wid  all  the  other  things  appertaining  to  the  soil,  as  well 
as  the  rights  attached  to  the  domain,  and  whether  or  not 
relating  to  agriculture. 

The  landed  capital,  or  the  value  of  an  estate,  does  not 
always  continue  the  same.  It  is  frequently  varied  either 
by  external  circumstances  connected  with  the  value  of 
money  and  of  other  things,  or  principally  by  internal  cir- 
cumstances relating  entirely  to  itself.  The  modifications 
of  this  latter  variation  in  value  are  called  ameliorations  and 
deteriorations;  The  capital  employed  on  a  farm  is  aug- 
mented by  the  amelioration  in  the  same  manner  as  by  the 
addition  of  new  funds. 

The  capital  invested  in  the  farm  consists  in  the  value  of 
the  things  which  are  necessary  for  the  exercise  of  agricul- 
tural industry,  and  is  employed  in  their  purchase.  It  is 
usually  called  the  inventory.  Under  this  denomination 
are  ranged  the  live  stock,  and  all  kinds  of  agricultural 
implements  and  utensils.  In  some  countries  they  include 
in  the  inventory  the  value  of  the  crops  sown,  and  the  ad- 
vances made  for  the  culture  of  the  following  year,  and  the 
provisions  which  remain  to  be  consumed  from  one  harvest 
to  the  next.  Properly  speaking,  this  latter  ought  to  be 
considered  as  a  part  of  the  capital  which  we  are  next  to 
describe. 

The  circulatin4jf  or  current  capital  is  that  with  which  the 
domestics  and  labourers  are  paid,  necessaries  of  every 
kind  are  purchased,  the  cattle  fattened,  &c. ;  and  it  con- 
sists in  a  sum  of  money  kept  for  that  purpose  or  in  an 
accumulation  of  produce  which  is  kept  to  be  converted 
into  money. 

It  is  by  this  capital  that  the  diminution  of  that  which 
is  invested  in  the  farm  is  supported,  and  which  from  its 
veiy  nature  is  always  deteriorating  \  and^  lastly,  from  thi^ 
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capital  must  be  derived  the  necessary  surplus  for  enlarging 
the  funded  capital,  and  for  the  improvement  of  the  land. 

This  current  capital  forms  the  motive  power  of  the 
whole  concern;  it  is  by  its  means  that  all  the  labour 
is  effected,  and  it  is  from  this  labour,  properly  speaking, 
that  the  profits  of  agricultural  enterprise  arise.  Hence  it 
happens  that,  all  accidental  successes  or  misfortunes  ex- 
cepted, and  supposing  above  every  thing  that  the  neces- 
sary talent  and  assiduity  are  employed,  the  products  will 
always  be  in  direct  proportion  to  this  capital. 

The  funded  capital  or  value  of  an  estate  can  only  be 
considered  as  a  sum  placed  out  at  interest,  and  on  the 
best  security ;  and  it  ought  to  produce  the  proper  rent 
which  can  be  derived  from  a  capital  thus  securely  placed. 
Beyond  this  nothing  more  is  to  be  expected. 

The  capital  of  stock  or  of  the  inventary,  although  we 
admit  that  it  ought  always  to  be  kept  up  to  the  same 
amoimt  by  the  circulating  capital,  is  nevertheless  exposed 
to  more  dangers  than  the  former,  inasmuch  as  it  is  subject 
to  certain  accidents  by  which  the  owner  runs  a  great  risk 
of  losing  to  a  greater  or  less  degree,  and  which  has  given 
rise  in  Germany  to  the  custom  of  insurance.* 

If  the  interest  on  the  landed  capital  amounts  to  four 
per  cent.,  that  of  capital  employed  in  the  farm  ought  to  be 
at  least  six  per  cent. 

The  circulating  capital  is  exposed  to  very  great  risks ; 
it  is  the  motive  power  of  the  whole  enterprise,  and  it  re- 
quires in  the  proper  administration  of  it  the  greatest 
caution  and  the  most  extensive  knowledge.  For  this 
reason  it  ought,  as  the  motive  power  of  the  whole  enter- 

i)rise,  to  receive  a  very  high  interest,  at  least  12  per  cent.; 
or  it  is  in  this  fund  that  the  real  profit  denved  frx)m 
agriculture  consists. 

*  Innmmce  offiees  for  catUe  are  well  known  in  France ;  and  the  agricvltnrist, 
in  some  of  the  prorioces  of  Germany,  owes  to  them  a  security  which  essentially 
oontribates  to  render  the  practice  of  his  profession  secure,  and  more  easily  pro« 
cores  for  him  the  capital  requisite  for  his  purposes.  The  advantsges  of  these  in« 
stitntiotts  appear  to  me  incontestiUe,  if  certain  prudent  aud  well  advised  regula- 
tions prevent  the  too  frequent  negligence  in  feeding  and  in  the  general  treat- 
ment of  these  animals.  The  Mutual  Cattle  Insurance  Sodety  of  London  now 
ofei  the  same  security  to  the  farmers  of  Bagland. 

C 
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Consequently,  if  a  farmer  cultivates  his  own  land,  he 
should  calculate  accurately  between  the  produce  of  the 
different  funds  whence  his  gross  income  is  derived.  He 
should  derive  an  income  equal  to  the  value  of  the  money 
which  he  expends  on  his  farm,  or  which  he  would  derive 
if  he  sold  the  farm  and  placed  the  money  on  other  securi- 
ties. It  will  be  the  same  with  the  capital  on  his  farm  if 
he  parts  with  it  to  any  other  person  on  the  same  risks. 

It  is  impossible  to  fix  any  general  rule  as  to  what  ought 
to  be  the  just  proportion  of  these  divisions  of  capital  re- 
latively to  each  other.  That  can  only  be  determined  in 
certain  particular  cases,  and  by  taking  all  the  local  cir- 
cumstances  into  consideration.  The  following  only  can 
be  received  as  a  general  rule:  that  the  person  who  pos- 
sesses only  a  small  capital  vnU  succeed  much  better  as  im 
agriculturist  if  he  keeps  the  greater  part  of  it  in  circula- 
tion for  the  current  expenses  of  his  undertaking,  and, 
consequently,  does  not  invest  too  much  of  it  in  land  or 
stock  ;*  for  the  net  produce  of  the  enterprise  has  less  rela- 
tion to  the  extent  of  capital  than  to  the  means  employed 
in  the  profitable  appUcation  of  it. 

In  England,  where  mercantile  calculation  and  skill  are 
carried  to  their  greatest  extent  and  pervade  every  branch 
of  industry  and  commerce,  it  is  considered  that  the  capital 
in  circulation,  in  which  is  always  included  the  stock. 


*  The  author  yery  Judiciously  recommendi  a  fufficient  circulating  capital  to 
be  reserved  for  the  expenses  of  cultiTatioo,  and  a  less  quantity  of  land  to  be 
rented,  as  profit  will  more  generally  depend  on  the  mode  and  success  ef  cul- 
tivatioD,  rather  than  on  an  extent  incapable,  or  beyond  the  reach  of  being 
properly  managed.  This  is  a  very  general  and  fittal  mistake.  The  aoode  of 
estimating  by  the  rent  of  land,  the  qaantity  of  capital  that  will  be  necessary 
for  the  caltiTation,  appears  very  uncertain ;  for  land  may  be  worth  fiOs.  or 
40s.  an  acre,  and  the  farmer  will  require  Uie  same  implements  and  animal 
strength,  the  same  expence  to  seed  an  acre  of  land,  the  same  farming  accom- 
modations, and,  very  often,  more  expence  in  many  respects.  Some  differences 
will  occur  in  particular  points ;  but  a  direct  ratio  between  the  rent  of  land  and 
the  capital  required  to  stock  and  cultivate  it,  has  not  obtained  in  our  country  ; 
and  it  would  lead  to  the  supposition  that  good  land  requires  more  capital 
applied  to  produce  a  greater  result;  whereas  It  is  known  that  the  same  means 
produces  the  greater  result  from  the  intrinsic  quality  of  the  soil.  Inferior 
lands  of  certain  kinds  require  more  capital  than  rich  soils ;  and  the  allowance 
of  seven  to  nine  times  the  rent  for  capital  would  fiill  below  any  aven^  ealcH- 
lation  yet  made ;  and  in  other  cases  wouM  fu  exceed  it,  except  where  an 
extraordinary  outlay  was  required* 
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should  be  from  seven  to  nine  tdmes  the  amount  of  the 
rent.  Whoever  takes  a  fann  of  £125  rent,  should  com- 
mand a  circulating  capital  of  from  £875  to  £1,125.  The 
profits  of  his  speculation,  consequently,  are  not  to  be 
reckoned  by  the  rent  which  he  pays,  but  according  to  the 
capital  which  he  can  employ ;  fix)m  which  it  is  considered 
that  he  ought  to  derive  12  per  cent,  profit,  which^  for 
£1,125,  would  be  £135  beyond  the  rent  of  the  ferm.  If 
he  is  the  proprietor,  he  will  first  deduct  the  amount  of  the 
rent  which  he  would  receive  firom  his  tenant  if  he  did  not 
cultivate  the  farm  himself,  and  then  he  reckons  the  surplus 
as  the  net  profit  of  his  speculation.  But  he  will  never 
draw  this  false  conclusion,  that  since  the  cultivation  of  his 
estate  produces  him  £260,  the  actual  value  of  his  property 
is  twenly-five  times  this  amount.  This  example  shows 
the  error  of  imagining  that  any  conclusions  can  be  formed 
of  the  actual  value  of  any  property  firom  its  mere  produce, 
although  it  enters  too  much  into  the  estimates  of  most 
persons.  In  fact,  they  endeavour  to  conceal  this  error  by 
another,  of  estimatiug  this  produce  at  a  much  lower  rate 
than  it  should  be  valued  at  if  under  good  culture.  Never- 
theless, this  vague  and  deceptive  valuation  is  too  fire(juently 
adopted,  and  the  consequences  of  it  are  extremely  injurious 
to  the  agricultural  interest. 

Even  the  capital  invested  in  stock,  although  its  aug- 
mentation, generally  speaking,  adds  greatly  to  agricul- 
tural  produce,  may  be  extended  too  far,  if,  by  so  doings 
the  circulating  capital  be  too  much  diminished. 

THE   FARM,   AND   THE  MANNER  OF  TAKING   POSSESSIOlt 

OF  IT. 

He  who  possesses  the  necessary  inclination,  talents^ 
knowledge,  and  capital,  and  has  devoted  himself  to  the 
practice  of  agricultmre,  ought  in  the  first  place  to  obtain 
possession  of  a  farm. 

Whoever  wishes  to  obtain  a  farm  ought,  in  order  to 
obtain  it  as  advantageously  as  possible,  not  to  confine 
himself  to  any  one  district^  or  province,  or  state,  but  to 

c  2 
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look  around  him  in  every  direction.  The  more  numerous 
the  situations  which  present  themselves,  the  better  will  be 
the  chance  of  making  an  advantageous  selection. 

That  farm  should  always  be  selected  which,  when  every 
circumstance  is  carefully  weighed,  promises  the  greatest 
net  produce  in  proportion  to  the  available  means  of  the 
person  who  is  about  to  take  possession  of  it.  We  shall 
never,  at  least  very  rarely,  find  that  a  perfectly  unexcep- 
tionable spot  will  present  itself,  or  which  in  every  respect 
will  realize  the  anticipations  which  have  been  formed. 
The  chief  thing  is  to  be  able  to  judge  how  far  its  good 
qualities  surpass  the  bad  ones,  and  to  form  a  right  esti- 
mate of  the  whole,  balancing  the  one  against  the  other: 
In  order  to  make  this  comparison  in  a  clear  and  satisfac- 
tory manner,  the  following  method  may  be  adopted.  The 
attention  of  the  young  agriculturist  having  been  directed 
to  a  particular  spot  of  ground,  he  must  make  a  satisfac- 
tory estimate  of  its  value,  by  applying  to  it  certain  ge- 
neral and  invariable  principles.  Afterwards  he  must 
study  and  duly  estimate  all  the  accessory  circumstances ; 
he  must  put  a  determinate  value  on  the  peculiar  advan- 
tages which  may  exist  independent  of  the  soil ;  he  must 
value  each,  on  as  exact  an  estimate  as  possible.  On  the 
other  hand,  all  the  inconveniences  which  are  attached  to 
the  domain  must  be  considered  in  every  point  of  view, 
and  the  difficulties  which  will  present  themselves  in  every 
great  agricultural  enterprise.  These  must  also  be  estima- 
ted, and  the  sum  total  found.  Then,  by  deducting  one  sum 
from  the  other,  it  will  be  seen  how  far  the  actual  value  of 
the  land,  according  to  its  extent  and  to  the  quality  of  the 
soil,  is  augmented  or  diminished  by  these  accessory  cir- 
cumstances. 

While  monev  continues  to  experience  so  many  changes 
in  value,  it  will  constitute  a  very  uncertain  guide  in  de- 
termining the  positive  value  of  the  soil.  A  much  more 
certain  and  stable  guide,  and  one  of  universal  application, 
will  be  found  in  the  produce;  which,  because  it  is  of  uni- 
versal consumption,  always  maintains  a  imiform  and  per- 
manent relation  with  every  other  commodity.    This  pro- 
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duce  is  the  grain;  in  Gemumy  principaUy  the  rye,  and  in 
France  the  wheat.  Thus,  in  order  to  determine  the  pre- 
cise value  of  a  farm,  it  will  be  much  more  correct  to  say 
that  it  is  worth  so  many  measures  of  rye  and  wheat,  than 
so  many  pounds  or  shillings.  Or  if  we  wish  to  reduce 
this  fixed  value  to  a  numerical  one,  which  may  be  modi- 
fied by  circumstances,  we  must  ascertain  the  medium 
value  of  wheat  with  money  in  ordinary  years ;  and  thus 
we  shall  be  able  easily  to  calculate  the  sum  that  a  portion 
of  landed  property  is  worth,  according  to  the  actual  value 
of  money. 

The  value  of  a  farm  consists  :  1.  In  the  extent  of  the 
whole  and  of  each  of  its  divisions.  2.  In  the  quality  of  the 
soH,  This  latter  quality  can  only,  properly  speaking,  be 
demonstrated  in  a  precise  manner  by  an  analysis  of  the 
different  substances  of  which  it  is  composed,  and  of  their 
physical  properties ;  this,  however,  may  perhaps  be  done 
provisionally,  or  to  a  tolerably  satisfactory  extent,  by  care- 
ful observation  of  the  appearance  and  of  the  produce  of 
the  soil.  3.  In  the  situation,  and  in  the  reciprocal  relations 
of  its  appurtenances.  4.  In  the  exterior  circumstances,  the 
prerogatives,  the  rights,  and  the  charges  of  the  property ; 
or,  in  fact,  in  all  its  accessory  and  relative  advantages  and 
disadvantages. 

In  the  general  examination  of  the  land,  the  growth 
of  the  trees  and  copses,  if  there  be  any  on  the  land, 
their  species,  their  soundness,  the  elevation  of  their 
branches,  and  the  cleanness  of  their  bark,  are  among 
the  surest  marks  of  the  quality  of  the  soil.  The  plants 
which  grow  spontaneously  there,  even  those  that  are  in- 
jiuious,  afford  also  a  valuable  indication ;  but  it  is  not 
sufficient  that  they  grow  isolated  and  slowly,  but,  on 
the  contrary,  their  increase  should  be  rapid  and  abundant. 
Thus  the  com  or  field  thisUe  Cserrattda  arvemisj,  indi- 
cates a  rich  and  productive  soil ;  the  butter-bur  or  great 
petasites  r^ussiloffo  peiasiiesj,  an  argillaceous  soil ;  the 
colt's  foot  ftumloffo  farfara),  and  the  bramble,  a  marly 
soil ;  the  common  chickweed  and  pimpernel  Ccdsine  media)  ^ 
the  common  sow  thistle  fsonchus  oleraceusjy  the  charlock 
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(Unapis  arvenmj,  grow  on  soft  and  tenacions  lands ;  while 
the  wild  radish  (raphanus  raphanistrumj  ^  grows  in  dry  and 
poor  lands.  The  black  medick  or  nonsuch  Cmedica^o  lu* 
pulinaj  is  a  sure  sign  of  the  marly  quality  of  the  soil  in 
which  it  is  found. 

An  abundant  growth  of  grass,  by  which  persons  who 
value  estates  often  suffer  themselves  to  be  too  much  in- 
fluenced, is  a  very  deceptive  indication,  as  it  is  often 
occasioned  by  a  humid  atmosphere  or  by  recent  manuring, 
and  sometimes  even  by  the  bad  state  of  the  cultivation. 

The  appearance  of  the  crops  in  an  early  stage  is  a  no 
less  deceptive  sign;  for,  when  they  are  sown  thickly, 
and  in  the  early  part  of  autumn  or  in  the  spring,  on  a 
bad  soil,  they  may  appear,  on  a  superficial  inspection, 
to  be  superior  to  those  which  grow  on  a  better  soil. 
Sometimes,  indeed,  the  com  is  sown  in  a  much  greater 
quantity  than  it  ought  to  be,  for  the  purpose  of  deceiving 
the  unwary  purchaser. 

A  far  more  correct  judgment  of  the  quality  of  the 
soil  may  be  formed  by  examining  the  com  in  the  ear,  or 
the  stubble^  provided  the  examination  extends  to  the 
whole  of  the  farm,  and  is  not  confined  to  one  particular 
field,  on  which,  perhaps,  an  abundant  crop  has  been 
produced  by  extravagant  manuring,  or  by  some  extraor- 
dinaiy  mode  of  culture  which  has,  perhaps,  caused  the 
neglect  of  some  other  fields  of  the  farm. 

A  dark  colour  of  the  soil  after  recent  ploughing  is 
one  of  the  surest  signs  of  fertiUty,  except  in  heaths  and 
marshy  lands.  A  dark  colour  of  the  waters  in  the  fur- 
rows and  of  the  deposits  taken  from  them  is,  likewise, 
an  indication  of  a  rich  soil. 

Practice  will  soon  distinguish  by  pressure  of  the  foot, 
or  by  thrusting  a  stick  into  the  soil,  or  even  by  the  sen- 
sation which  is  experienced  in  passing  over  tne  ground 
on  horseback,  the  degree  of  tenacity  in  the  soil ;  whether 
it  consists  of  tenacious  clay,  or  if  it  be  a  yielding  soil, 
or  whether  sand  be  the  principal  ingredient.  We  may  also 
readily  judge  of  the  quality  by  the  state  of  the  clods  after 
recent  ploughing,  and  fix)m  noticing  the  degree  of  divisi- 
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bflity  or  tenacity  when  they  have  been  some  time  exposed 
to  tne  influence  of  the  atmosphere ;  but  more  particu- 
larly the  proportions  of  the  soft  clay  to  the  gravel  may  be 
easfly  ascertained  by  rubbing  a  portion  of  the  mould 
between  the  fingers. 

The  thickness  of  the  layer  of  vegetable  mould  may 
be  easily  ascertained  by  thrusting  a  stick  into  it,  or  by 
examining  the  sides  of  ditches  where  the  ground  has 
been  lowered.  These  last,  and  also  mole-hills,  discover 
the  nature  of  the  lower  strata  of  the  soil. 

The  scientific  agriculturist,  who  possesses  the  most 
precise  and  accurate  ideas  of  the  classification  and  good- 
ness of  the  land,  and  who  understands  the  diflferent  rela^ 
tions  according  to  which  it  should  be  examined,  ought 
not  the  less  to  be  acquainted  with  their  ordinary  classifi- 
cation, and  with  the  names  by  which  practical  men  are 
in  the  habit  of  ranging  and  distinguishing  them,  whether 
generally,  or  in  particular  districts,  in  order  that  he  may 
not  be  at  a  loss  when  he  is  treating  for  the  purchase  of 
property  of  this  description. 

The  division  of  land  into  good,  middling,  and  bad,  is 
general  and  natural ;  but  it  is  purely  relative. 

Tenacious  clay  has  been  often  ranked  in  the  first  class ; 
and  a  lighter  soil,  and  even  calcareous  earth,  in  the 
second.  Other  persons  have  given  the  preference,  and 
very  justly,  to  the  latter,  because,  in  the  cultivation  which 
is  associated  with  pasturage,  more  regard  is  paid  to  the 
soil  which  best  promotes  the  spontaneous  growth  of  the 
herbage;  while  in  the  former  the  growth  of  com  is 
the  only  object  regarded. 

Sometimes  a  signification  similar  to  the  above  is  given 
to  the  comparative  expressions,  heavier  and  liffhter ;  but 
these  terms  are  then  merely  used  to  denote  the  tenacity 
of  the  soil  and  the  degree  of  resistance  which  it  ofiers  to 
the  plough  and  the  harrow. 

Sometimes  the  land  is  classed  according  to  the  number 
of  times  the  seed  is  multiplied  by  vegetation  in  the 
course  of  tillage  followed  in  that  part  of  the  country ; 
and  thus  it  is  called  8,  4,  5,  or  6  seed  land.     Sometimes 


24  THE  BASES  OF  ENTERPRISE. 

the  seed  itself  is  included  in  this  calculation ;  at  other 
times  it  is  necessary  to  become  acquainted  with  the  rela- 
tive quantity  of  seed  that  is  sown,  and  whether  equal 
quantities  are  sown  on  equal  areas  of  different  lands, 
in  order  to  be  able  to  draw  some  conclusion  from  these 
data ;  but  the  produce  generally  depends  more  on  the 
quantity  of  the  manure  than  on  the  nature  of  the  soil. 

One  of  the  most  useful  modes  of  classification  relates 
to  the  description  of  grain  which  the  land  has  produced 
in  the  course  of  the  established  succession  of  crops,  and 
that,  generally,  in  a  period  of  three  years ;  and  likewise 
to  those  which  it  ia  supposed  to  be  able  to  produce  with 
the  greatest  advantage.  The  following  ia  the  classifi- 
cation usually  adopted  in  Germany  : — 

1.  WAeat  land;  that  which  after  a  fallow  produces 
wheat  with  more  profit  than  rye.  If,  in  the  course  of 
the  triennial  rotation,  it  can  bear  wheat  twice  in  six 
years  without  being  manured  more  than  once,  it  is 
called — 

{a).  Bich  wheat  land;  which  is  found  only  in  places 
of  alluvial  deposits  and  in  low  situations,  where  the  rivers 
have  deposited  the  mud. 

{b).  Ordinary  wheat  land,  if  it  can  produce  wheat 
only  after  having  been  manured,  and  after  having  lain 
fallow ;  and  the  second  time,  without  manuring,  rye  only. 

2.  Barley  land.  In  this  and  the  following  class  no 
attention  is  paid  to  the  first  or  winter  crop,  but  only  to 
the  second  or  spring  crop.    Here  are  also  distinguished — 

{a),  Bich  barley  land;  that  which  twice  in  six  years 
produces  barley  after  the  winter  crop,  with  only  one  ma- 
nuring. Many  persons,  beheving  that  land  of  this  nature 
can  produce  wheat  equally  well  for  the  first  crop,  include 
it  in  the  same  class  with  the  wheat  land.  Others,  with 
more  reason,  draw  this  distinction,  that  a  soil  is  often 
exceedingly  well  adapted  for  the  production  of  barley 
without  being  well  suited  to  the  growth  of  wheat,  and 
will  often  bear  rye  with  more  advantage.  On  the  con- 
trary, an  argillaceous  soil,  which  is  better  adapted  for 
wheat  than  for  lye,  is  not  so  proper  for  barley,  and  will, 
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with  much  greater  advantage,  be  cropped  with  oats  for 
some  one  of  the  second  crops. 

{6).  Poor  barky  land;  land  in  which  barley  will 
not  thrive  as  a  second  crop  without  manure,  but  which, 
in  the  second  rotation  of  crops,  may  be  made  to  produce 
oats,  though  not  very  abimdantly. 

Where  the  lai^  and  the  small  kinds  of  barley  are 
both  cultivated,  the  lands  which  produce  the  first  are 
called  large  barley  lands ;  and  the  others,  the  mnall  barley 
lands. 

3.  Oat  land  is  that  which  produces  oats  after  the 
liarvest  of  the  winter  grain.  Strictly  speaking,  only  cold 
and  heavy  land  may  be  included  in  this  class ;  and  every 
other  soil  which  yields  oats  with  advantage  might,  with 
good  tillage,  be  made  to  produce  barley  with  equal  profit. 
In  general,  however,  we  include  under  this  class  lands 
which  are  considered  too  light,  or  which  have  too  httle 
consistence  for  the  growth  of  barley.  This  class  in- 
cludes— 

(a).  Bich  oat  landy  which,  with  only  one  manuring 
in  nine  years,  yields  oats  after  each  winter  crop,  and, 
therefore,  three  times  during  each  succession  of  crops. 

(A).  Middliny  oat  land,  which  is  allowed  to  lie  fallow 
the  eighth  year  after  it  has  been  manured. 

(c).  Poor  oat  land,  which,  under  the  same  circum- 
stances, jrields  but  one  crop  of  oats. 

4.  Bye  landy  which,  in  the  three  years'  succession  of 
crops,  produces  rye  every  third  year  only,  and  which  has 
not  sufficient  strength  to  produce  another  kind  of  grain, 
and,  consequently,  must  he  fallow  for  two  years. 

The  names  of  siostJiy  ninthy  and  twelfth  years  rye  land 
is  applied  to  that  kind  which  produces  this  grain  only 
every  sixth,  ninth,  and  twelfth  year,  and  lies  fallow 
during  the  rest  of  the  time.  To  this  class  belong  those 
exterior  and  distant  parcels  of  land  which  are  never  ma- 
nured, where  bad  quality  does  not  arise  so  much  from 
the  nature  of  the  soU  as  from  the  want  of  manure.  The 
substance  which  nature  afibrds  to  such  lands  by  the 
growth  of  the  grass  and  from  the  dung  of  the  sheep  that 
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eat  the  herbage,  is  quickly  absorbed  by  the  rye  crop,  and 
thus  the  land  returns  to  the  original  exhausted  state.* 

However  vague  this  classification  may  be,  it  is,  never- 
theless, the  most  precise  and  definite  of  those  which  are 
in  general  use;  it  is,  hkewise,  that  which  is  employed 
as  the  basis  of  most  valuations.  The  agriculturist,  whose 
judgment  is  guided  by  the  most  accurate  knowledge  of 
the  nature  of  the  soil,  ought  not  to  be  ignorant  of  it ; 
and  he  ought,  also,  in  every  coimtry  to  which  his  fortune 
may  call  him,  to  examine  most  minutely  the  physical  and 
chemical  properties  of  every  soil,  and  arrange  them  under 
their  respective  classes. 

Every  intelhgent  farmer  will  be  guided  in  the  choice 
of  land  rather  by  the  quality  of  the  soil  than  by  the 
extent  of  the  property ;  for  the  want  of  fertiUty  can 
seldom  be  compensated  by  any  increased  number  of 
acres.  There  are  farms  which  are  absolutely  worth  no- 
thing, and  which,  when  every  thing  is  taken  into  account, 
never  repay  the  expenses  of  cultivation;  and,  conse- 
quently, for  the  growth  of  com,  a  thousand  acres  of 
such  land  are  not  worth  so  much  as  a  single  acre  of  good 
land. 

The  greater  the  general  fertility  of  a  country,  the  less 
is  the  value  of  the  bad  land  it  contains ;  for  the  produce, 
or  the  yearly  value  of  the  richer  land,  will  diminish  the 
rent  of  the  poorer  lands  in  its  neighbourhood.  Where 
the  produce  of  the  fertile  portion  of  the  land  satisfies 
every  want,  the  soils  which  are  less  productive  can  scarcely 
be  cultivated  with  advantage.  If,  on  the  contrary,  the 
more  fertile  lands  do  not  produce  a  sufiicient  supply  for 
the  usual  consumption  of  the  district,  the  cultivation  of 
the  others  will  become  more  profitable ;  and,  consequently, 
a  higher  price  may  be  given  for  inferior  land  in  a  poor 
country  than  in  one  which  is  highly  productive. 


*  By  land  lying  in  fallow,  the  author  here  means  a  state  anoccnpied  by 
aiable  cultare ;  for  he  mentions  the  grass  sward,  and  the  dung  of  sheep  as 
being  absorbed  by  the  triennial  crops  of  rye,  and  that  the  land  retoms  to  its 
originally  barren  state.  This  mode  resembles  the  old  out-field  system  of  Scot- 
land. 
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Next  to  the  arable  portion  of  the  farms,  the  meadow 
land  shotdd  come  into  serious  consideration.  A  due 
proportion  of  meadow  and  arable  land  has  hitherto 
been  considered  as  an  essential  requisite  in  a  good  farm; 
and  that  a  quantity  of  land,  although  composed  of  the 
richest  and  best  soil,  would  be  defective  u  it  was  not 
accompanied  by  a  sufficient  extent  of  meadow  ground. 
This  opinion  is  founded  on  the  acknowledged  fact  that 
without  a  sufficient  supply  of  green  food  no  good  tillage 
can  exist ;  and  also  on  the  acknowledged  axiom,  that 
without  meadows  there  can  be  no  forage.  Yet,  when  it 
shall  come  to  be  generally  known  that  by  cultivating  the 
various  grasses,  and  by  alternately  using  the  different 
portions  o(  the  land  as  arable  land  and  as  artificial 
meadows,  three  or  four  times  as  much  nourishment  can 
be  obtained  for  the  cattle  as  on  the  same  extent  of 
natural  meadows,  the  deficiency  of  natural  meadow  land 
will  no  longer  be  regarded  as  a  defect  in  an  estate,  the 
soil  of  which  is  tolerably  fertile,  and  in  which  the  rota- 
tion of  crops  is  at  the  (usposal  of  the  farmer.*  Never- 
theless^ this  circumstance  ought  only  to  be  considered  as 
placnng  some  limits  to  the  supposed  value  of  good 
meadow. 

The  value  of  meadows  is,  perhaps,  more  difficult  to  be 
determined  than  that  of  arable  land ;  and  fixed  rules  for 
the  determination  can  only  be  laid  down  when  in  a 
portion  of  this  work  the  cultivation  of  pasture  land  is 
taken  into  consideration.  In  most  valuations  they  are 
divided  into  three  classes — ^good,  middling,  and  bad; 
but  this  division  is  not  sufficiently  precise  for  the  correct 
valuation.  The  known  or  estimated  produce,  and  the 
quantity  and  value  of  the  hay,  would  be  a  better  guide  • 
but  both  the  quantity  and  value  vaiy  exceedingly  in  dif- 
ferent times  and  places.    Therefore,  the  meadow  land  is 


*  The  anthor  steen  a  middle  ^sonne  in  opinion  between  arable  and  meadow 
lands  in  point  of  ntUity.  He  thinks  a  knowledge  of  the  alternate  system 
oaght  to  set  a  limit  to  natural  meadows,  bnt  not  to  annihilate  the  valae ;  or 
rather  the  supposed  Talue.  That  system  will  require  much  time  to  force  its 
way  eren  with  enlightened  minds. 
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divided  into  five  classes ;  the  produce  of  the  first  and 
best  being  calculated  at  30,  the  second  at  20,  and  the 
third  at  14,  the  fourth  at  10,  and  the  fifth  at  6  hundred 
weights  of  hay  per  acre.  Particular  attention  must,  how- 
ever, be  paid  to  the  more  or  less  frequent  occurrence  of 
circumstances ;  meadows  usually  the  best  watered,  being 
exposed  to  inundations  just  at  the  very  time  when  sudi 
an  accident  will  effect  the  greatest  damage.  According 
to  the  ordinary  mode  of  valuation,  meadows  are  esti- 
mated at  a  price  improperly  compared  with  the  quantity 
of  hay  which  they  are  known  or  beheved  to  produce. 
This  value  arises  from  the  charge  for  grazing  cattle  being 
likewise  fixed  at  too  low  a  rate.  Thus,  as  frequently 
happens,  an  attempt  is  made  to  conceal  one  fault  by 
another  and  a  worse. 

The  purchaser,  agreeably  to  the  knowledge  which  he 
has  acquired  of  meaidow  lands,  and  of  the  ameUorations 
of  which  they  are  susceptible  at  a  certain  expense,  should 
make  an  estimate  for  himself  of  the  advantage  which  he 
beUeves  he  may  derive  from  it  according  to  his  peculiar 
mode  of  using  it,  and  from  the  ordinary  market  price  of 
the  country.  He  should  carefully  and  personally  inquire 
whether  the  meadows  are  exempt  from  the  right  of  path- 
way through  them ;  whether  they  are  subject  in  spring  or 
in  autumn  to  any  right  of  grazing  upon  them,  or  any 
other  ancient  servitudes ;  and  also  whether  he  can,  at  his 
pleasure,  irrigate  any  and  what  portion  of  his  m^ows, 
or  whether  he  is  subjected  to  any  restrictions  on  tlus 
point. 

Cattle  may  be  fed :  1 .  On  open  spaces,  or  spots  but 
thinly  covered  with  trees.  2.  On  fallow  hmds,  or  in  the 
stubble  of  corn-fields.  3.  On  meadow  lands  in  the 
spring,  and  after  the  first  and  second  mowing.  4.  In 
woocb  and  forests.     5.  On  marshes. 

The  valuation  of  woods  is  attended  with  great  diffi- 
culties. This  valuation  may  be  made  under  very  dif- 
ferent circumstances,  and,  consequently,  may  be  attended 
with  very  different  results :  it  may  have  relation  to  the 
return  which  the  woods  might  yield  if  kept  in  good 
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order,  according  to  the  principles  of  forest  cultiva- 
tion ;  or  to  the  sum  which  might  be  realized  from  the 
quantity  of  timber  actually  growing  on  the  land,  sup- 
posing that  the  whole  or  a  part  of  this  timber  could  be 
profitably  disposed  of ;  and  sdso  taking  into  consideration 
the  profit  wluch  might  be  derived  from  the  land  thus 
cleared  by  converting  it  to  a  diflPerent  use.  The  difiTer- 
ence  between  the  results  of  these  modes  of  valuation 
is  enormous,  especially  if  the  calculation  be  made  accord- 
ing  to  the  method  adopted  with  those  which  are  national 
property.  According  to  the  principles  adopted  in  many 
estimates,  the  value  of  the  land  would  be  increased  by 
entirely  clearing  it  of  wood  and  converting  it  into  pasture 
groimds  for  sheep. 

Timber  for  building,  for  other  purposes,  or  for  fire, 
wood,  always  adds  to  the  value  of  on  estate ;  particular 
attention  should  therefore  be  paid  to  it  in  the  purchas- 
ing of  land. 

Many  persons,  when  about  to  piuchase  an  estate, 
place  great  reliance  on  the  information  which  they  collect 
from  the  occupiers  of  neighbouring  farms,  or  from  per- 
sons known  in  the  neighbourhood,  and  even  on  that 
which  they  obtain  from  the  labourers,  shepherds,  and 
tenants.  Such  persons  may,  it  is  true,  be  capable  of 
furnishing  useful  information ;  but  it  would  not  be  pru- 
dent to  place  too  much  reliance  on  their  reports  without 
testing  the  correctness  of  them  by  actual  observation. 
He  who  seeks  to  spare  himself  the  trouble  of  personal 
examination,  runs  great  risk  of  being  deceived.  Such 
reports  as  those  referred  to  are  so  much  the  more  sus- 
picious in  proportion  as  landed  property  has  become  an 
object  of  traffic  in  the  country,  and  has  passed  into  the 
hands  of  speculators,  particularly  those  who  are  con- 
nected with  mercantile  or  agricultural  companies.  The 
tricks  which  have  been  resorted  to  for  the  purpose  of 
deceiving  purchasers  are  almost  incredible,  faUing  not  far 
short  of  those  practised  by  horse-dealers.  In  coimtries 
of  this  character,  it  will  be  prudent  to  regard  all  those 
whQ  furnish  you  with  information  as  tools  of  the  seller. 
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Even  written  documents,  leases,  and  registers,  can 
scarcely  be  trusted  Mdthout  some  convincing  evidence  of 
the  truth  of  their  contents. 

Sometimes  the  last  owners  have  sunk  large  sums  of 
money  on  an  estate,  and  have  considerably  augmented 
the  fertility  of  the  soil,  but  they  have  not  had  sufficient 
perseverance  or  sufficient  good  fortune  to  enable  them  to 
reap  the  benefit  of  their  exertions ;  and  there  have  been 
instances  in  which  the  improvements  have  been  made  on 
a  farm,  but  it  has  been  left  to  the  successors  to  cmijoy 
them.  On  the  other  hand,  the  last  occupiers  may  have 
contrived  to  reap  considerable  pecuniaiy  advantage  fixim 
the  use  of  the  property  by  exhausting  the  land,  and 
thus  improved  then*  own  fortunes  at  the  expense  of  the 
estate.  A  farm  may  thus  acquire  a  good  or  a  bad  repu- 
tation in  the  opinion  of  those  who  only  take  a  cursory 
view  of  it ;  and  this  will,  in  the  former  case,  attract  a 
great  number  of  purchasers  to  the  sale,  or,  in  the  latter, 
keep  them  away,  and  thus  cause  the  estate  to  be  sold  at 
a  price  considerably  above  or  below  its  actual  value. 
This  must  not,  however,  be  taken  as  a  general  rule ;  for 
a  needy  or  a  careless  occupier  may  have  derived  only  a 
scanty  amount  of  produce  from  the  land,  and  yet  have 
impoverished  it  to  an  extent  which  vnll  render  the  em- 
ployment of  a  very  large  capital  necessary  to  restore  it  to 
a  state  of  fertOity. 

.  Estates  often  possess  considerable  resources  which  have 
escaped  the  notice  of  lazy  or  ignorant  fanners,  and  have, 
consequently,  never  been  turned  to  account;  and  such 
estates  are  likely  to  yield  much  more  than  those  which 
have  been  in  the  hands  of  competent  persons. 

The  gross  produce  of  each  harvest  on  a  given  extent 
of  land  having  been  determined,  the  net  produce  may  be 
calculated  from  it,  and  for  this  purpose  the  quantity  of 
seed  sown  must  first  be  deducted. 

When  a  calculation  of  the  total  amount  of  the  produce 
has  been  followed  by  that  of  the  expenses  attendant  upon 
each  harvest,  it  is  also  customary  to  deduct  the  price  of 
the  quantity  of  each  grain  consumed  on  the  estate  (such. 


TH£  FABM.  31 

for  example,  as  the  quantity  of  wheat  and  rye  for  bread, 
and  of  barley  for  beer,  &c.),  as  also  the  wages  paid  for 
threshing  the  com.  lliere  appears  to  me  to  be  an  un- 
necessary prolixity  about  this,  since  the  value  of  the  com 
required  for  consumption  on  the  farm  might  be  more  cor- 
rectly joined  with  the  other  expenses  of  the  household, 
and  the  result  thus  obtained  would  give  a  much  clearer 
idea  of  the  whole.  Besides,  it  is  sometimes  necessary  to 
purchase  certain  kinds  of  grain,  such  as  oats,  for  other 
purposes. 

Iq  order  to  avoid  the  very  troublesome  calculation  of 
the  expenses  of  cultivation,  attempts  have  frequently 
been  made  to  subtract  a  quantity  of  grain  from  the  gross 
produce,  in  order  to  cover  these  expenses  and  also  those 
of  the  home  consumption.  It  is  evident  that  this  method 
is  exceedingly  indefinite,  and  that  it  must  be  considerably 
modified  by  time  and  place. 

The  term  of  "  rent  or  farm  grains'  is  given  to  that 
portion  of  every  kind  of  seed  which  remains  after  deduct* 
ing  the  seed  sown  and  the  expenses  of  cultivation,  and 
th^  are  valued  in  money  as  constituting  the  net  produce 
of  the  culture. 

Or,  again,  the  lands  comprised  in  the  same  class  in  the 
register  of  mensuration  or  cultivation,  may  be  collected 
tc^dier,  divided  into  three  equal  parts,  and  their  value 
arranged  in  the  form  of  a  table. 

When  there  are  fields,  enclosed  by  hedges,  near  the 
house,  they  are  usually  valued  separately,  not  according 
to  the  quantity  of  seed  sown  in  them  or  the  crop  which 
they  yidd,  but  according  to  their  extent.  Thus,  an  acre 
of  such  land  is  valued  at  a  much  higher  rate  than  an  acre 
of  unenclosed  land.  In  the  official  returns  it  has  even 
been  raised  as  high  as  from  three  to  six  rix-dollars,  al- 
though the  soil  in  itself  cannot  be  considered  as  much 
better  than  that  of  the  rest  of  the  land.  The  more 
carefitl  tillage,  the  large  quantity  of  manure  with  which 
they  are  enriched,  the  right  of  enclosure,  that  is  to 
say,  the  being  able  to  dispense  with  herding,  and  the 
greater  quantity  of  produce  whidi  they  afford,  give  a 
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high  value  to  these  enclosures  in  the  opinion  of  most 
persons. 

Kitchen  gardens  are  also  valued  in  proportion  to  their 
extent,  and  at  rather  a  high  rate.  The  great  produce  de- 
rived from  them  is,  however,  for  the  most  part  due  to  su- 
perior  cultivation.  The  same  remarks  also  apply  to  hop 
gardens. 

Vineyards  are  valued  according  to  the  amount  of  the 
produce.  The  knowledge  of  this  produce  is  acquired  by 
practice,  and  in  a  manner  which  it  is  hardly  possible  to 
teach  by  rule ;  because  the  properties  of  the  vine  and  of 
the  soil,  and  the  influences  of  clunate  and  aspect,  have  not 
as  yet  been  satisfactorily  ascertained. 

Orchards  and  fruit  gardens  require  particular  attention 
in  point  of  climate  and  soil  most  suitable  to  fruit.  In 
some  countries  a  good  crop  may  be  reckoned  in  every  two 
years,  while  in  others  a  good  crop  can  scarcely  be  obtained 
once  in  nine  years.  In  the  former  there  are  usually  large 
plantations  of  fruit  trees,  and  their  average  produce  indi- 
cates with  sufficient  exactness,  the  price  which  should  be 
put  upon  them ;  in  the  latter,  after  having  determined  the 
value  of  the  soil,  the  trees  should  be  estimated  only  in 
proportion  to  their  size,  vigour,  and  kind,  unless  the  phm- 
tation  possesses  a  certain  aspect  and  situation,  be  protected 
from  hurtfrd  winds,  and  contain  only  trees  of  a  choice 
kind  and  of  good  quality ;  under  such  cuxnunstances  an 
orchard  may  be  particularly  valuable  even  in  a  climate 
otherwise  unfavourable  to  fruit  trees. 

As  to  the  expenses  of  cattle  feeding,  the  principles  by 
which  it  is  determined  must,  of  necessity,  be  uncertain 
and  subject  to  variation.  In  estimates  founded  on  the 
triennial  succession  of  crops,  it  is  reckoned  at  scarcely  half 
the  value  here  assigned  to  it. 

In  ordinary  estimates,  the  annual  cost  of  a  cow  is 
reckoned  at  from  three  to  ten  rix-dollars.  But  it  seldom 
reaches  ten  rix-dollars  on  estates  managed  according  to 
the  triennial  succession  of  crops;  and  is  only  found  in 
places  where  the  meadows  lie  low,  are  fertile,  and  well 
watered.    A  third  part  of  the  stock  are  considered  as 
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SRves  (young  cattle),  and  each  of  these  is  valued  at  the 
sixth  part  of  the  price  of  a  milch  cow.  It  is,  however, 
admitted  that  pastures  beyond  the  estate  are  available  for 
the  nourishment  of  young  cattle,  and  then  the  produce  of 
one  out  of  two  is  onLy  taken  into  account. 

Sheep  are  valued  at  fix)m  twenty  to  thirty  rix-dollars 
per  hundred,  and  their  grazing  on  sheep  walks  is  not 
taken  into  account.  Although  the  profit  of  sheep  hus- 
bandry has  been  allowed  to  be  infinitely  greater,  it 
has  not  been  thought  necessary  to  raise  the  estimate, 
on  account  of  the  great  risks  firom  mortality  that  have 
hitherto  occurred.  And  in  the  net  produce  of  sheep 
feediDK,  much  is  undoubtedly  attributable  to  care  and 
indusfry. 

The  profit  of  pigs  is  sometimes  estimated  according  to 
the  number  of  cows,  and  sometimes  according  to  the 
extent  of  the  grain  crops.  In  the  former  case,  it  is 
considered  that  for  every  cow  a  pig  may  be  kept, 
which  is  vahied  at  from  eight  to  ten  groschen  -*  in  the 
latter,  one  groschen  is  reckoned  for  every  bushel  of  winter 
grain  as  the  value  of  the'  feeding  of  pigs  on  the  stubble. 
On  the  other  hand,  the  expenses  of  feeding  poultry  are 
estimated  by  the  extent  of  the  spring  sowings ;  and  six 
groschen  for  eveiy  bushel  of  seed  are  allowed  for  that 
purpose. 

Hunting  and  fishing  can  only  be  estimated  according 
to  the  locality,  or  from  experience,  or  from  general  usage. 
The  valuation  of  fish  ponds  requires  a  peculiar  kind  of 
knowledge,  which  we  cannot  explain  in  tlus  place. 

Lastly,  we  have  to  estimate  the  value  of  the  statute  la- 
bour— or  that  which  the  tenant  is  obliged  to  perform  for 
his  landlord  without  remuneration.  This  is  divided 
into — 

First,  statute  labour  performed  by  draught  cattle  and 
by  manual  labour.  The  first  kind  of  statute  labour  is, 
for  the  most  part,  due  only  from  those  estates  which 
were  originally  sufficiently  extensive  to  require  a  team 

'^  A  groMheb  ii  l)d,  English  moo^* 


34  THE  BASES   OP  ENTERPRISE. 

of  cattle  or  horses.  The  other  kind  is  due  from  small 
farms,  which  either  are  not  or  were  not  sufficiently  large 
to  maintain  teams.  Statute  labour,  by  horses,  is  divided 
into  that  which  is  performed  by  four  horses,  and  that 
which  is  performed  by  two  or  only  one.  As  for  manual 
statute  labour,  it  is  sometimes  due  j&om  persons  who  do 
not  possess  any  arable  land,  but  merely  a  house  or  garden, 
or  some  pasture  grounds. 

Secondly,  into  fixed  and  variable  statute  labour. 

The  former  is  usually  limited  to  a  certain  period  of 
time»  so  that  the  person  from  whom  it  is  due  is  obliged 
to  furnish  a  certain  number  of  days'  work  per  annum. 
The  choice  of  the  time  when  the  work  must  be  performed 
does  not  often  rest  with  the  owner  of  the  right ;  the  days 
are  more  generally  fixed  in  some  particular  weeks  in  each 
period  of  tillage :  sometimes  there  is  a  certain  amount  of 
each  kind  of  labour  appointed  for  the  day,  and,  at  othm:^, 
the  amount  is  left  indefinite.  In  the  latter  case  the  owner 
of  the  right  derives  a  very  trifling  advantage  from  it, 
which  is  much  reduced  if  he  has  not  the  power  of  enforc- 
ing the  performance  of  the  work,  as  is  the  case  in  places 
where  hereditary  service  and  vassalage  have  been  abolilBhed; 
and  which  will  be  still  more  the  case  when  hereditary  ju- 
risdictions shall  liave  ceased.  This  statute  labour  is,  in 
such  cases,  far  more  injurious  than  any  other  species  of 
servitude,  both  to  the  individual  who  is  subjected  to  it, 
and  to  the  pubUc  good ;  because  it  creates  idleness  and 
carelessness,  intentionally  bad  performance  of  work,  and 
a  highly  reprehensible  d^pree  of  insubordination ;  and  ia 
thus  destructive  of  morality,  and  occasions  the  loss  of 
much  valuable  time  and  labour.  The  servant,  or  the  son 
of  apeasant,  is  encouraged  by  his  master  or  his  fiother  tobe 
idle,  negUgent,  and  deceitful ;  he  considers  it  as  a  point 
of  honour  to  cheat  the  landlord ;  he  thus  becomes  habi« 
tuated  to  idleness,  and  then  goes  on  to  deceive  his  master 
or  his  father,  and  himself,  by  losing  the  habit  or  the  power 
of  working  up  to  his  strength. 

From  this  cause  men  are  found  to  be  more  idle  in 
situations  where  statute  labour  ia  established  than  else-> 
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where ;  and  the  eervants  in  such  places  imitate  the  idle* 
ness  and  dishonesty  of  those  who  are  subjected  to  this 
right.  For  the  same  reason  greater  profit  is  derived  from 
that  statute  labour,  the  amount  of  which  is  fixed  for  each 
daj ;  and  it  is  advantageous  to  relinquish  a  considerable 
number  of  the  days  of  service  in  order  to  obtain  this  fixed 
mode. 

Sometimes  the  statute  labour  consists  in  a  certain  quan* 
tity  of  work  of  a  particular  description,  without  specifying 
the  number  of  days.  Under  this  arrangement  the  work 
is  certainly  more  quickly  done,  but  it  is  not  done  nearly 
as  well.  When  aU  the  fields  appertaining  to  an  estate,  or 
only  a  portion  of  them,  are  cultivated  by  statute  labour  of 
this  kind,  they  may  easily  be  distinguished  by  the  scanty 
crops  even  fi-om  the  lands  of  the  peasants ;  and  notwith- 
standing the  advantages  resulting  from  considerable  tithes 
and  extensive  pasturages,  they  often  yield  a  very  poor  re- 
turn. In  such  districts,  lands  thus  cultivatea  may  be 
distinguished,  even  by  a  very  casual  observer,  from  those 
cultivated  by  the  servants  and  teams  of  the  proprietor. 
The  diflference  in  the  produce  amounts  to  far  more  than 
the  value  of  the  statute  labour. 

If,  then,  the  amotmt  of  the  labour  is  to  be  fixed,  either 
by  the  day  or  by  the  aggregate,  the  best  mode  of  proceed- 
ing is  to  make  choice  of  work,  the  manner  of  executing 
which  shall  not  cause  any  sensible  difference ;  and  thus, 
as  far  as  possible,  it  is  desirable  to  use  carts  and  waggons, 
the  loading  of  which  can  be  determined  with  tolerable 
precision. 

Undefined  statute  labour  appears  to  be  only  compatible 
with  the  condition  of  the  peasant,  whose  house,  farm,  and 
cattle,  are  the  property  of  his  landlord ;  who  has  thus  the 
right  of  continuing  or  withdrawing  them  at  his  pleasure* 
In  this  case  the  peasant  must  be  literally  regarded  as  a 
servant,  who  is  allowed  the  use  of  the  farm  in  lieu  of 
board  and  wages.  The  landlord  will  not,  of  course,  over- 
work either  the  peasant  or  his  cattle  for  fear  of  injuring 
his  own  property.  This  arrangement  may  take  place  in- 
dependent of  vassalage  or  hereditary  servitude,  the  parties 
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having  the  option  of  cancelling  their  mutual  engagements 
at  the  termination  of  a  specified  time,  if  they  find  it  ad- 
vantageous to  be  done.  Statute  labour,  of  this  nature, 
still  exists  in  places  where  the  peasant  is  really  the  owner 
of  his  farm.  In  such  cases  unreasonable  demands  are 
restrained  by  the  principle  that  the  peasant  ought  to  have 
sufficient  time  allowed  him  to  sow  his  own  land,  and  cul- 
tivate his  own  farm ;  but  as  the  decision  of  disputes  which 
may  arise  on  these  points  is  attended  with  infinite  diffi- 
culty, law-suits  and  misunderstandings  without  end  arise, 
tlie  annoyance  of  which  is  scarcely  compensated  by  the 
advantages  which  may  be  derived  firom  such  services. 
Personal  statute  labour  is  sometimes  regulated  by  the 
day,  and  sometimes  by  the  quantity  and  nature  of  the  work. 
To  the  latter  kind  belong,  particularly,  the  seed  time  and 
harvest  statute  labour,  in  which  any  certain  person  has 
to  execute  a  fixed  quantity  of  work.  In  daily  statute 
labour,  it  is  firequently  not  specified  whether  the  work 
is  to  be  done  by  a  man  or  a  woman,  by  a  strong  or 
a  weak  person.  But  as  it  is  generally  performed  by  per- 
sons who  are  otherwise  most  frequently  employed  on  the 
estate,  and  who  are,  consequently,  more  dependent  upon 
it,  and  sometimes  also  by  tenants,  who  pay  their  rent  in 
this  manner,  greater  advantage  may  be  expected  firom  it 
than  from  statute  labour  by  horses ;  and  it  may,  without 
risk  of  error,  be  estimated  at  the  value  of  a  woman's  day's 
work.  This  kind  of  service  is  likewise  less  biffdensome 
to  the  individual  fix)m  whom  it  is  due.  In  some  places 
it  is  the  established  custom  to  have  the  entire  har- 
vest gathered  in  by  labour  of  this  kind,  in  return  for 
which  the  labourers  receive  a  certain  portion  of  the 
crop,  and  after  the  threshing,  a  second  remuneration  in 
gram. 

However  advantageous  this  practice  may  have  ap» 
peared,  the  inconveniences  axe  now  fully  appreciated  in 
iiower  Silesia ;  not  so  much  on  accoimt  of  the  excessive 
quantity  of  the  produce  which  the  labourers  receive,  as 
from  the  irregularity  and  carelessness  with  which  the  har- 
vest work  is  performed.     These  hereditary  harvest  la- 
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bomers  are  now  regarded  rather  as  a  burden  than  an  ad- 
vantage to  an  estate."*" 

Another  important  point  to  be  attended  to  in  the  pur- 
chase of  an  estate,  is  the  relative  position  of  the  lands  of 
which  it  is  composed.  In  some  countries  the  division 
and  mingling  together  of  properties  of  various  kinds,  and 
belonging  to  different  parties,  is  almost  universal.  When 
the  partitions  were  first  made,  the  method  of  dividing  a 
given  extent  of  surface  into  any  number  of  equal  portions 
was  unknown :  that  ignorance  was  undoubtedly  the  cause 
of  this  dismemberment  of  estates ;  it  may,  however,  have 
arisen  partly  fiom  other  considerations,  ihich  were  then 
of  more  consequence  than  the  appropriate  situation  of  a 
field.  At  the  present  day,  where  this  excessive  division 
of  the  estates  cannot  be  modified,  it  totally  precludes  the 
possibihty  of  bringing  the  land  to  any  degree  of  fertihty. 
The  cultivation  of  such  land  is  subjected  to  a  number  of 
difficulties  and  annoyances,  and  the  small  portions  of  it 
can  never  be  so  well  cultivated  as  the  larger.  Great  loss 
of  time  is  occasioned  by  the  fields  lying  apart  firom  one 
another ;  and  besides,  such  a  division  of  the  land  renders 
it  impossible  properly  to  overlook  the  workmen,  or  main- 
tain a  fitting  control  over  them ;  neither  can  an  exact 
account  be  kept  of  the  work  that  is  done ;  nor  can  the 
time  and  laboiu*  which  will  be  required  for  tilling  and 
sowing  the  land  be  previously  determined.  The  separa- 
tion of  the  fields  by  ditches  occasions  the  loss  of  a  consi- 
derable quantity  of  land;  and  yet  these  ditches  are  neces- 
sary if  we  wish  to  have  the  boundaries  preserved  inviolate. 
Moreover,  without  the  concurrence  of  his  neighbours,  the 
fiBffmer  is  unable  to  effect  the  destruction  of  noxious 
weeds ;  and  proper  enclosures,  which  are  often  so  useful, 
become  impracticable.! 

On  this  account  detached  portions  of  land,  as  those  in 

*  The  diaadTantages  of  statute  laboor  of  any  kind  are  here  treated  at 
length,  and  the  total  abolition  is  yery  earnestly  urged.  The  late  commutation 
of  road  labour  in  England  may  be  regarded  as  the  last  vestige  of  that  injurious 
system.  Many  remnants  of  it  yet  remain  in  the  northern  parts  of  the  kingdom, 
but  are  gradually  falling  into  disuse. 

t  How  perfect  a  picture  of  the  evils  of  our  common  field  system. 
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question,  are,  in  the  opinion  of  experienced  ogriculturistSi 
scarcely  of  half  the  value  of  those  estates  where  lands  he  to* 
gether,  and  which  the  proprietor  can  use  without  restric- 
tion. An  experienced  agriculturist  will,  therefore,  always 
decline  purchasing  an  estate  consisting  of  detached  por- 
tions, unless  he  has  a  fair  prospect  of  being  able  to  make 
some  exchange,  and  so  unite  a  considerable  part  of  his 
land  in  one  tract ;  and  enclose  it,  and  enjoy  tne  full  and 
entire  control. 

When  an  estate  is  composed  of  contiguous  portions  of 
land,  or,  at  least,  contains  enclosures,  or  considerable 
pieces  thus  united,  it  is  then  necessary  to  consider  it  as  a 
whole.  The  nearer  it  approaches  to  a  circular  or  a  square 
form,  the  more  commodious  it  will  be  ^  a  long  and  nar- 
row strip  of  land  is  very  inconvenient,  and  is  not  easily 
and  suitably  apportioned  to  the  successive  crops* 

Another  important  subject  of  observation  is,  that  the 
buildings  belonging  to  the  farm  should  be,  as  nearly  as 
possible,  in  the  centre  of  the  property,  and  at  an  equal 
distance  from  each  portion  of  it,  if  the  lands  can  be  so 
divided  that  they  shall  all  immediately  surround  the  build- 
ings, and  that  the  remotest  part  of  one  field  shall  not  be 
more  distant  than  the  remotest  part  of  anoth^. 

Injudiciously  situated  farm  houses,  bams,  &g.  &c.|  are 
but  too  frequently  met  with  on  estates ;  because,  at  the 
time  of  the  erection  of  the  ancient  chateaus,  convenience 
in  tiUage  was  the  last  thing  that  occupied  attention ;  and, 
latterly,  entire  farm  houses  have  rarely  been  erected,  but 
merely  a  few  isolated  buildings,  which  have  been,  for  the 
most  part,  placed  on  the  same  spot  as  the  old  ones,  in 
order  to  be  in  accordance  with  those  akeady  erected.  This 
evil  can  seldom  be  remedied,  except  by  the  erection  of 
entire  new  farmsteads ;  and  there  are  not  often  suffident 
motives  to  induce  such  a  det^mination.  This  is  a  point  to 
which  particular  attention  should  be  paid  when  purchas- 
ing an  estate. 

The  roads  which  lead  from  the  buildings  to  the  land,  or 
from  one  part  of  the  estate  to  another,  should  also  be 
carefully  noticed;  since,  if  they  are  badfy  contrived, 
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rough,  and  drcoitous,  they  will  occasion  a  great  waste  of 
labour  and  of  time.  The  purchaser  of  an  estate  must  not 
foiget  to  calculate  the  alterations  and  repairs  which  these 
roads  may  require. 

A  judicious  arrangement  and  due  proportion  of  &rm 
bnildmgs,  is  a  valuable  feature  in  an  estate. 

The  farm  buildings  are  generally  omitted  in  a  valua- 
tion, being  regarded  as  a  necessary  part  of  an  estate. 
But  the  purchaser  should  not  fail  to  regard  their  being 
out  of  repair,  badly  situated,  &c.,  and  the  expenses  neces* 
eary  to  remedy  these  evils  as  very  disadvantageous  cir- 
cumstances. 

Good  and  substantial  buildings  should  always  be  con- 
sidered as  having  a  certain  value,  although  he  who  calcu- 
lates the  interest  and  compound  interest  of  his  outlay, 
may  not  be  incUned  to  include  them  in  his  valuation. 

A  plentiful  supply  of  good  water  in  the  farm  yard,  and 
in  every  place  where  it  can  be  turned  to  good  account,  is 
a  matter  of  great  importance ;  and  the  advantage  of  which 
is  rarely  appreciated,  excepting  where  it  is  wanting. 

Perfect  equahty  or  resemblance  in  the  arable  lands, 
provided  that  the  soQ  is  tolerably  moist,  and  easily  worked 
at  all  times,  faciUtates  the  distribution  of  the  portions  of 
land  appropriated  to  the  different  crops,  and,  consequently, 
the  whole  management  of  the  farm.  Numerous  and  con- 
siderable variations  in  the  nature  of  the  soil  create  and 
give  rise  to  considerable  difficulties  in  the  choice  and  dis- 
tribution of  the  various  successions  of  the  crops,  and 
which  require  more  than  ordinary  experience  and  sagacity 
to  overcome.  If,  however,  the  soil  be  of  a  bad  quahty,  it 
is  desirable  that  the  defects  should  be  in  opposite  ex- 
tremes. If  one  part  of  the  land  consist  of  clay,  which  is 
80  tenacious  as  only  to  admit  of  tillage  in  that  dry  state 
of  the  atmosphere  which  is  never  of  long  duration,  it  is 
important  to  possess  a  proportionate  extent  of  light  soil, 
which  may  be  worked  in  any  state  of  the  weather ;  and 
this  land,  in  such  cases,  acquires  a  peculiar  value,  because 
it  affords  employment  for  the  labourer  and  the  teams 
when  the  state  of  the  argillaceous  land  will  not  admit  its 
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being  tilled ;  and,  therefore,  when  the  favourable  degree 
of  temperature  arrives  for  working  these  latter  portions, 
the  farmer  is  able  to  expend  on  them  a  greater  proportion 
of  labour  and  care. 

Among  the  circumstances  which  determine  the  relative 
value  of  an  estate,  the  commercial  relations,  and  every 
thing  connected  with  them,  demand  especial  attention. 
In  this  respect,  the  geographical  position  is  of  great  im- 
portance. The  neighbourhood  of  large  towns  may  double 
or  triple  the  value  of  the  soil,  to  an  agriculturist  who  is 
inclined  to  speculate,  and  who  knows  how  to  turn  it  to 
account.  The  greater  or  less  distance  of  the  principal 
market  towns  and  sea-ports,  may  also  considerably  affect 
the  value  of  the  land.  In  most  valuations,  the  price  of 
com  is  usually  regulated  by  these  circumstances.  Com- 
munication with  these  markets  and  sea-ports,  by  means 
of  canals  and  navigable  rivers,^  or,  at  all  events,  by  good 
roads,  which  are  always  passable  and  not  encumbered 
with  heavy  tolls,  diminishes,  as  it  were,  the  distance  of 
an  estate  from  them,  by  lowering  the  expense  of  trans- 
porting the  produce. 

The  demand  for  different  kinds  of  produce  is  infinitely 
more  advantageous  to  an  experienced  agriculturist  than 
that  which  is  confined  to  a  limited  number  of  varieties. 
He  is  then  able  to  apply  his  land  to  the  growth  of  aU  the 
various  kinds  of  produce  for  which  it  is  adapted,  to  in- 
termix them  and  let  them  succeed  one  another  at  more 
distant  intervals;  whereas  he  is  much  more  restricted 
if  the  demand  be  limited  for  grain  alone.  In  most  cases 
a  high  price  of  live  stock  is  far  more  advantageous  to  the 
farmer  than  a  high  price  of  com,  because  he  can  raise  a 
proportionally  greater  quantity  of  live  stock  than  he  can 
of  vegetable  produce  for  the  market ;  the  latter  being  in 
part,  at  least,  consumed  on  the  land,  and  the  price  of 
labour  is  regulated  by  the  price  of  com  rather  than  by 
that  of  flesh,  wool,  &c.  But  special  attention  must 
always  be  paid  to  the  most  economical  way  of  procuring 
the  manure  which  so  materially  affects  the  growth  of 
plants  and  of  vegetable  produce. 
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The  constitution  of  a  country,  and  the  principles  by 
which  it  is  governed,  have  Ukewise  an  important  influence 
on  the  value  of  an  estate.  A  firm,  precise,  and  intelli- 
gible code  of  laws,  a  simple  and  expeditious  form  of  con- 
ducting law  suits,  and  a  rigidly  impartial  administration 
of  justice,  tend  to  raise  the  value  of  property  in  the  opinion 
of  every  reasonable  man. 

A  well  devised  and  efficient  system  of  domestic  and 
rural  magistrates  and  poUce,  which  affords  protection 
against  tlueves,  and,  as  far  as  possible,  guards  against 
every  kind  of  danger ;  which  lightens  the  duty  of  assisting 
the  poor,  and  although  obliged  to  supply  the  want  of 
pubUc  spirit  by  coercive  measures,  yet  abstams  from  the 
imposition  of  vexatious  imposts ;  which,  disregarding  all 
antiquated  prejudices,  acts  upon  reasonable  principles  and 
not  upon  ancient  forms  ;  and  which  is,  finally,  more  soU- 
citous  for  the  establishment  of  order  than  for  the  profit 
arising  from  the  settlement  of  disputes  ;  such  a  magistracy 
and  police  cannot  be  too  highly  valued.  A  consistent 
and  rigorously  observed  system  for  the  regulation  of  ser- 
vants is  also  peculiarly  important. 

A  government  which  recognises  and  adopts  this  princi- 
ple, viz.,  that  the  improvement  and  culture  of  the  soil  to 
the  highest  possible  degree,  contributes  more  than  any 
thing  to  the  welfare  of  the  country,  and  to  the  strength 
and  riches  of  the  state ;  and  that  all  other  considerations 
of  poUtical  economy  must,  therefore,  yield  in  importance 
to  the  necessity  of  promoting  the  increase  of  produce ;  a 
government,  which  recognises  and  acts  upon  this  princi- 
ple, will,  by  so  doing,  add  considerably  to  the  value  of 
land,  and  induce  foreigners  to  invest  their  cf^ital 
in  it. 

The  more  numerous  the  population  of  a  country,  the 
greater  is  the  value  of  the  profit  to  be  derived  fix)m  the 
cultivation  of  the  land.  These  advantages  are,  however, 
greatly  influenced  by  the  nature  of  the  population,  the 
power  and  relative  proportions  of  the  classes  of  which  it 
is  composed.  A  large  population  in  towns  is  highly 
advantageous  to  the  agriculturist  in  a  mercantile  point  of 


42  THE  BA8B8  OF  SNTERPRISE. 

view»  88  it  ensures  the  demand  far  a  great  quantity  and 
variety  of  provisions. 

Property,  or  land,  is  either  absolute,  acquired  by  in- 
heritance, or  purchase,  and  is  then  called  patrimonial,  or 
freehold;  or  it  is  limited,  as  is  the  case  with  that  in 
which  the  occupier  has  a  life  interest,  or  holds  by  a  long 
lease,  or  an  hereditary  lease,  or  in  various  other  ways 
sanctioned  by  custom.  The  restrictions  on  the  free  dis- 
posal of  property  of  the  latter  description  are  many  and 
various ;  in  different  countries,  and  in  different  provinces 
of  the  same  country,  they  will  be  found  to  be  more  or 
less  burdensome  and  oppressive.  Before  deciding  on 
the  purchase  of  an  estate,  all  possible  information  should 
be  obtained  respecting  the  origin  of  these  restrictions, 
and  the  laws  and  usages  which  relate  to  them.  But 
since,  at  the  present  day,  most  governments  seem  to  be 
aware  of  the  great  inconveniences  that  arise  from  restric- 
tions  on  property,  there  is  a  prevailing  disposition  to 
abolish  them  and  to  enfranchise  all  estates  by  the  substi- 
tution of  fixed  duties.  Such  a  measure  will  restore  a 
value  to  many  properties  which  they  had  almost  totally 
lost,  and  which  will  contribute  greatly  to  general  con- 
venience. 

There  are  a  number  of  particular  rights  to  which  an 
estate  may  be  entitled,  or  to  which  it  may  be  subject, 
and  which  must,  therefore,  be  taken  into  consideration  in 
forming  a  valuation  of  it ;  as,  for  example : — 

The  right  of  cutting  timber  rdroii  de  dociiraffej,  or  of 
taking  wood  for  building,  repairs,  or  firing,  from  the 
forest  of  another  party.  This  right  is  sometimes  un- 
limited, as  regards  the  extent  to  which  the  owner  may 
avail  himself  of  it ;  at  other  times  it  is  more  or  less 
restricted. 

The  right  of  mast  rdroit  de  glandJke)^  or  that  of  feedmg 
pigs  in  another  man's  forest.  This  right  is  also  fre^ 
quently  unlimited;  but  it  is  generally  restricted  to  a 
certain  number  of  animals.  It  usually  does  great  damage 
to  the  forest. 

The  right  of  way  (droit  depcMoge)^  which  confers  the 
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pnvikge  of  demanding  a  road  or  path  through  the  estate 
of  anoth^,  the  direction  of  which  may  either  be  fixed^ 
or  remoyable  by  the  will  of  the  proprietor  of  this  right. 
The  breadth  of  tl»  carnage  road  shotQd  be  eight  feet,  and, 
where  any  windings  occur,  ten  feet ;  and  it  must  be  wide 
enough  to  give  a  free  passage  to  a  harvest  waggon. 

There  are  alio  simple  rights  of  pathway  fdroita  de 
seniierj,  whioh  are  sometimes  veiy  expensive  and  burden- 
some to  the  proprtetoTi  and  the  establishment  of  which 
ought,  therefore,  to  be  strongly  opposed. 

The  same  may  be  said  of  the  rights  of  pasturage,  and 
of  watering  cattle  on  another  man's  estate  Cdrdts  de  pa* 
cage  et  d' airemage) ^  which  often  hinder  or  prevent  the 
cultivation  of  a  considerable  extent  of  ground. 

The  rights  of  conducting  and  using  water  fdroits  de 
paemge  et  d'ttiage  d^  earns)  y  give  to  the  owner  the  privi^^ 
lege  of  making  arrangements  for  water-courses,  drains, 
ditches,  and  sluices  on  the  lands  belonging  to  another, 
and  care  ought  to  be  used  that  they  shall  not  occasion 
greats  damage  or  inconvenience  to  the  proprietor  of  the 
estate  than  the  nature  of  the  case  renders  indispensable. 
With  regard  to  the  right  of  turning  waste  water  upon  a 
neighbour's  land,  the  provincial  regulations  vary  exceed- 
ingly. This  often  makes  a  very  §^eat  difference  in  the 
vuue  of  an  estate,  because  it  may  be  rendered  healthy 
or  unhealthy,  according  to,  the  manner  in  which  the  right 
is  exercised.* 

The  most  minute  examination  of  all  the  details  of 
these  privileges  and  restrictions  would  be  inadequate  to 
the  determination  of  the  exact  pecuniary  value  of  an 
estate;  such  an  examination  may,  however,  serve  as  a 
guide  respecting  the  expediency  or  inexpediency  of  pur* 
chasing  some  particular  estate.  After  having  determmed 
the  vahie  of  the  land,  independent  of  all  other  or  secon- 
dary considerations,  it  will  be  best  to  proceed  according 
to  the  method  proposed  in  a  previous  page,  to  estimate 

*.  The  dlffeioit  rigbti  «nd  bnnleiit  on  lindsd  property  enumeimteA  by  tbe 
author  as  being  hnrtfol  and  iqjiuioQs.  are  as  many  remnants  of  feudal  igno- 
^anee>  and  Are  now,  or  ottght  to  be,  abolished  in  all  enlightened  states. 
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every  other  advantage  or  disadvantage,  in  order  to  add  or 
deduct  its  value ;  and  an  opinion  may  then  be  formed 
with  regard  to  the  expediency  of  giving  more  or  less  for 
an  estate  than  the  intrinsic  value  of  the  land. 

Leasehold  Estates. 

The  second  manner  in  which  a  person  may  get  pos- 
session and  hold  an  estate,  is  by  lease.  This  is  the  pur- 
chase of  an  estate,  or  of  its  produce,  for  a  certain  number 
of  years;  it  relates  to  purchase  in  several  ways.  The 
search  for  an  estate  suitable  to  the  means  and  industry 
of  the  farmer,  and  the  examination  and  estimate  of  its 
quahties  and  value,  should  be  conducted  in  the  same 
manner.  But  there  are  considerations  relative  to  farm- 
ing, which  are  not  only  different,  but  totally  opposed  to 
these  directions.  There  the  proprietor  directs  or  ought 
to  direct  all  his  efforts  to  the  obtaining  and  continually 
increasing  the  quantity  of  produce,  or  to  the  constant 
augmentation  of  its  real  value.  The  farmer  can  have  no 
aim  beyond  obtaining  the  greatest  possible  amount  of 
produce  during  the  term  of  his  lease,  without  troubling 
himself  about  the  value  of  the  land  after  its  expiration. 
While  the  proprietor  may  content  himself  with  a  scanty 
produce  during  the  first  few  years,  with  the  view  of 
securing  a  larger  and  more  permanent  crop  in  fixture,  the 
farmer  must,  on  the  contrary,  endeavour  to  obtain  the 
largest  possible  crop,  even  at  the  risk  of  diminishing  the 
amount  of  produce  during  the  latter  part  of  his  lease. 
The  proprietor,  who  acts  the  part  of  a  prudent  agricul- 
turist, derives  both  pleasure  and  profit  from  applying  all 
the  capital  and  means  which  are  at  his  disposal,  to  his 
estate ;  whereas  the  farmer  draws  from  the  estate  all  the 
capital  and  profit  that  he  can,  in  order  to  employ  it  else- 
where, or  place  it  out  at  interest. 

The  proprietor  dehghts  in  improving  his  estate ;  the 
farmer  only  endeavours  to  augment  his  fortune. 

The  longer,  therefore,  the  term  of  a  lease,  the  more 
nearly  will  the  interest  of  the  farmer  coincide  with  that 
of  the  proprietor;  and  the  shorter  the  term,  the  more 
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widely  will  the  interests  of  the  two  parties  diverge.  *  A 
farmer  who  holds  a  lease  for  twenty-four  years  will,  if  he 
acts  prudently,  follow  the  same  course  for  at  least  the 
first  two-thirds  of  his  lease,  as  would  be  pursued  by  the 
proprietor.  But  the  time  will  arrive  when  he  will  be 
guided  by  totally  opposite  considerations,  and  will  be 
obliged  to  draw  from  the  land  precisely  in  proportion  to 
the  money  which  he  has  previously  expended  upon  it. 

Besides,  we  must  recollect  that  the  farmer  1ms  not  the 
means,  even  if  he  has  the  will  to  do  so,  of  expending  so 
much  upon  the  land  as  the  proprietor  himself.  He  must 
pay  his  rent  every  year ;  while  the  landlord  who  enters 
with  spirit  into  the  undertaking,  can  save  something  from 
the  net  profit  to  expend  upon  h^  land.  The  former  may  be 
compared  to  a  merchant  who  trades  with  borrowed  money, 
the  latter  to  one  who  speculates  with  his  own  capital. 
The  former  must  make  his  beinir  able  to  pay  the  interest 
of  what  he  has  borrowed,  the  first  consideration;  the 
latter  may  think  of  extending  his  commerce  and  under- 
takings by  new  speculations. 

It  is  not  then  to  be  expected  from  a  farmer  whose 
tenure  is  veiy  short,  nor  according  to  the  principles  of 
his  occupation  can  it  be  required  of  him,  that  in  the  cul- 
tivation of  an  estate  he  should  act  as  if  it  were  his  own 
property,  or  sacrifice  any  part  of  his  profits,  even  for  the 
sake  of  improving  the  land  very  considerably. 

For  these  reasons  it  has  been  thought  necessary  to 
impose  certain  conditions  on  the  farmer  which  may  re- 
strict him  in  the  management  of  his  farm  and  compel 
him  to  conduct  it  in  such  a  manner  as  shall  contribute 
to  the  improvement  of  the  land.  But  the  drawing  up 
of  such  contracts  is  an  exceedingly  difficult  matter ;  so 
much  so,  that  there  is  perhaps  some  reason  in  the  assertion, 
that  if  all  the  most  skilful  lawyers  and  best  agriculturists 
in  the  country  were  to  meet  together  and  be  employed 
for  a  month  in  the  formation  of  one  single  farming  lease, 

*  The  author's  viewB  of  leasing  land  are  most  lost  and  liberal;  for  the 
nearer  the  holding  of  land  hy  the  farmer  is  assimlUted  to  that  of  the  land 
VwnvTf  the  elos^  will  the  interest  of  both  parties  be  aseodatedt 
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they  would  not  be  able  to  concoct  one  which  would 
secure  the  estate  from  the  deteriorations  caused  by  a  bad 
farmer,  without  making  the  contract  such  as  an  honest 
man  could  not  accept.  If  the  conditions  were  too  pre- 
cise and  binding,  a  man  who  united  prudence  with 
honesty  would  reject  them :  he  would  leave  the  farm  to 
be  leased  by  some  simple-minded  individual,  or  by  one 
who  has  his  own  peculiar  mode  of  going  to  work. 

Even  if  the  rent  of  the  farm  should  be  such  as  to 
enable  him  to  observe  these  conditions,  the  farmer  would, 
nevertheless,  find  all  his  exertions  fettered,  even  those 
which  he  might  be  willing  to  engage  in  with  a  view  to 
the  improvement  of  the  land ;  for  in  every  undertaking, 
even  the  most, useful,  whirh  might  deviate  in  the  slightest 
degree  from  the  line  of  conduct  marked  out  for  him,  he 
would  be  in  danger  of  subjecting  himself  to  censure 
and  legal  processes. 

On  the  other  hand,  a  farmer  who  is  satisfied  that  by 
keeping  to  the  letter  of  his  contract  he  can  save  himself 
from  being  prosecuted  in  a  court  of  law  or  condemned 
to  pay  damages  greater  than  his  profits,  will  always  be 
able  to  evade  the  conditions  of  a  lease  filled  with  legal 
precautions,  especially  if  in  laying  down  the  conditions 
the  greatest  possible  care  has  not  been  taken  to  attend  to 
the  peculiar  circumstances  of  the  estate.  He  will  always 
find  the  means  of  evading  oppressive  conditions  and 
restrictions,  or  of  securing  compensation  for  the  fulfilment 
of  them  in  some  manner  still  more  detrimental  to  the 
property. 

With  the  view  of  placing  in  a  clearer  light  the  maxims 
by  which  dishonest  fanners  are  in  the  habit  of  regulating 
their  practice,  and  of  putting  those  who  let  farms  on 
lease  on  their  guard  against  them,  we  shall  here  trans- 
cribe the  golden  alphabet  of  the  farmere  who  haf^e  placed 
themeelvee  above  the  laws  of  duty  and  honesty. 

1.  Above  all  things  look  out  for  a  farm  whidi  has 
been  brought  into  good  condition  by  proper  and  im- 
proving cultivation,  or  by  having  had  its  resources  but 
little  exhausted.    For  such  a  farm  you  may,  in  proper* 
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tion  to  its  extent,  pay  doable  the  rent,  for  a  small 
number  of  years,  wluch  you  would  give  for  one  which 
has  been  impoverished  by  an  avaricious  agriculturist  or 
by  industrious  farmers.  In  the  former  you  may  empby 
the  utmost  refinements  of  the  art  of  exhaustion ;  whereas, 
in  the  latter,  you  will  be  obhged  to  adhere  to  the  ordi* 
nary  mode  of  proceeding. 

2.  K  possible,  cultivate  no  grain  except  for  sale ;  do 
not  raise  anything  for  the  consumption  of  cattle,  because 
they  do  not  immediately  pay  the  expenses  of  better 
feeding,  and  you  would  not  be  able  to  derive  the  full  ad* 
vantage  of  the  quantity  of  manure  which  you  would  have 
put  on  the  ground  during  the  short  term  of  your  lease. 

3.  Among  the  fallow  crops,  cultivate  those  only  which 
produce  the  greatest  profit  in  money,  as  flax,  tobacco, 
seeds  which  produce  oil,  &c. ;  and  if  you  cannot  under- 
take their  cultivation  yourself,  let  the  ground  to  poor 
people  in  the  neighbourhood  who  will  pay  you  partly  in 
money  and  partly  in  produce.  Never  mind  if  they  do 
not  give  you  any  straw,  for  the  £Eirmer  is  generally  pro- 
hibited from  selling  it,  and  at  all  events  you  could  not 
venture  to  sell  it  openly  in  large  quantities. 

4.  As  these  crops  require  a  great  deal  of  manure,  and 
you  will  every  day  obtain  a  smaller  quantity  of  that 
article,  content  yourself  with  raising  them  on  those  fidds 
which  are  in  the  best  state  of  cultivation  and  at  the 
smallest  distance ;  and  thus  the  cartage  will  occupy  less 
time.  Even  if  the  other  fields  should  be  unable  to  pro« 
duce  anything  during  the  latter  years  of  your  lease,  you 
will  be  sufficiently  indemnified  for  this  miscalculation; 
and  you  will  have  a  righf  to  complain  of  the  sterility 
of  the  soil,  and  to  demand  a  reduction  of  rent.  Besides^ 
the  nearer  portions  of  the  land  are  most  likely  to  be  noticed 
by  the  landbrd  and  by  strangers ;  and  if  any  one  should 
say  that  flax,  rape,  and  tolmcco  exhaust  the  land,  you 
have  only  to  appeal  to  the  fine  wheat  growing  close  by. 
Never  expend  manure  upon  the  fields  which  are  most  in 
need  of  it,  for  poor  land  never  pays  the  expense  of  the 
first  manuring;  you  can,  however,  put  a  little  on  the 
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sides  of  the  fields,  and  near  to  the  pathways.  In  the 
last  year  of  your  lease,  ^VV^Y  ^^^  manure  as  much  as 
possible  to  the  spring  crops,  because  you  will  reap  those, 
but  you  will  not  reap  the  autumnal  crop. 

5.  Durmg  the  first  few  years,  give  the  land  the  best 
possible  tillage  with  the  plough,  the  harrow,  and  the  roll, 
in  order  to  destroy  all  noxious  weeds,  to  bring  the  ma- 
nure which  the  soil  may  already  contain  into  action,  and 
to  divide  the  clods  so  that  the  roots  of  the  plants  shall 
find  nourishment  in  them.  Therefore,  increase  your 
teams,  and  you  will  be  repaid  for  the  outlay  before  the 
expiration  of  your  lease.  But  towards  the  end  of  the 
lease  you  must  relinquish  this  perfection  of  tillage  so  as 
to  be  able  to  diminish  your  teams,  or  to  employ  them  in 
other  occupation  which  will  yield  greater  profit.  As  far 
as  possible,  at  this  time,  sow  your  seed  after  one  or  two 
ploughings ;  and  let  your  ploughshares  be  very  broad,  so 
that  you  may  be  able  to  mcdee  furrows  twelve  inches 
wide.  You  need  not  trouble  yourself  about  ploughing 
the  land  to  sow  seed  fi-om  which  you  will  not  gather  the 
crop,  it  will  be  much  more  to  your  advantage  to  make 
merely  a  secondary  operation  of  it. 

6.  It  is  a  great  advantage  to  be  allowed  to  plough  up 
old  grass  land  and  root  up  plantations.  In  seeking  for  a 
farm  you  should  always  endeavour  to  obtain  this  privi- 
lege. But  in  such  a  case,  fix>m  the  very  commencement, 
direct  all  the  means  and  powers  you  have  at  command 
to  the  undertaking.  The  lands  thus  brought  into  a 
state  of  cultivation,  will  produce  at  first  fine  crops  of 
com  for  market,  and  will  afterwards,  without  manur- 
ing, continue  to  produce  inferior  kinds  of  grain  until 
the  end  of  your  lease :  it  will  matter  Uttle  to  you  if  they 
should  then  be  completely  exhausted. 

7.  Do  not  trouble  yourself  about  the  meadow  land, 
excepting  so  far  as  is  necessary  in  order  to  obtain 
fcdder  for  your  teams ;  for  it  does  not  repay  the  expense 
of  management.  If,  towards  the  latter  end  of  yoxu:  lease, 
the  meadows  should  have  become  marshy  fi'om  want  of 
drainage,  or  from  the  ditches  being  choked,  or  should  b^ 
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covered  with  thorns  and  bushes,  or  broken  by  mole-hills, 
and  on  account  of  these  defects  }deld  a  small  quantity  of 
hay,  and  of  an  inferior  quaUty,  you  need  not  concern 
yoursetf  much  about  it,  it  wiD  make  Uttle  difference  to 
you,  as  you  would  otherwise  be  prevented  from  disposing 
of  your  hay. 

8.  If  you  have  taken  the  stock  upon  lease  at  a  valua- 
tion, and  have  to  return  it  in  the  same  manner,  remove 
all  the  best  horses,  oxen,  and  cows,  and  replace  them  by 
inferior  animals,  or  otherwise  pay  the  deficiency  in  money. 
In  valuations  of  this  description,  good  stock  are  always 
estimated  at  a  proportionally  lower  rate  than  bad,  and 
the  latter  look  less  miserable  when  the  good  are  not 
placed  by  their  side.  Towards  the  end  of  the  lease,  do 
not  put  the  bull  to  the  cows,  or,  at  least,  do  not  let  it  be 
done  until  a  very  late  period,  in  order  that  the  cows  may 
not  have  calved  before  the  time  of  returning  the  stock ; 
they  wiD  then  appear  to  be  in  much  better  condition, 
even  if  they  have  been  badly  fed.  The  continuance  of 
the  profit  of  the  cows  which  are  not  in  calf,  will .  fully 
compensate  you  for  the  loss  of  the  surplus  that  those 
which  recently  calved  would  have  afforded  you.  You 
should  likewise  include  all  the  old  harness  and  farming 
implements  in  the  valuation,  keeping  all  that  which  is  no 
longer  serviceable  for  this  purpose,  and  having  it  repaired 
and  put  in  order :  as  to  the  new,  you  may  put  it  on  one 
side.  A  miserable-looking  stock  often  inspires  those 
who  value  it  with  compassion  for  the  farmer,  and  inclines 
them  to  treat  him  leniently. 

9.  It  is,  of  course,  understood,  that  you  must  not  go 
to  any  expense  in  order  to  keep  the  gardens,  ponds,  and 
buildings  in  order:  the  landlord  generally  takes  upon 
himself  all  the  larger  repairs  at  the  end  of  the  lease ;  it 
is,  therefore,  your  interest  to  allow  the  small  dilapida- 
tions to  become  large  ones.     . 

1 0.  Exact  all  that  the  laws  and  customs  will  allow  from 
those  who  owe  you  statute  labour ;  it  will  not  matter  to 
you  if  they  are  ruined. 

11.  K  the  landlord  should  reserve  any  part  of  the 
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produce  for  himself,  and  fix  a  high  price  on  it,  because 
it  is  the  growth  of  his  own  land,  and,  consequently,  offer 
you  a  considerable  reduction  of  rent  in  return  for  it, 
agree  to  his  proposal  b^  all  means.  It  is  true  that  you 
will  the  sooner  oe  at  issue  with  him ;  but  that  would 
happen  under  all  circumstances,  especially  if  he  resided 
upon  the  estate ;  and,  besides,  it  can  be  of  little  import- 
ance to  you  if  your  lease  is  properly  drawn  up.  If  it 
should  prove  injurious  to  you  at  first,  you  have  only  to 
contrive  to  enlist  on  your  side  the  servants  who  receive 
the  produce  for  the  landlord. 

There  are,  undoubtedly,  farmers,  whose  known  cha- 
racter is  a  sufficient  security  to  the  landlord  that  thev 
will  not  be  guided  by  such  maxims  as  those  just  quoted. 
There  are  some,  too,  who  are  such  enthusiasts  in  agricul- 
ture that  they  will  even  sacrifice  their  own  profits  for  the 
sake  of  attaining  perfection.  But  men  of  this  class  are 
not  very  numerous ;  indeed,  it  is  unreasonable  to  expect, 
even  from  an  honest  man,  that  he  should,  as  a  farmer, 
expend  money  upon  an  estate  unless  he  has  a  veiy  fair 
prospect  of  being  able  to  recover  it.  That  which  does 
not  improve,  wiU  certainly  d^enerate;  it  is,  therefore, 
very  seldom  that  a  farmer  does  not  leave  an  estate  in  a 
worse  condition  than  when  he  took  possession  of  it.* 

The  case  is  different  with  regard  to  lands  which  are 
government  property ;  in  some  states  these  domains  are 
fanned  out  for  very  short  periods,  but  upon  very  liberal 
terms.  According  to  the  sj^Btem  pursura  by  these  go- 
vernments, the  farmers  are  sure  of  a  renewal  of  their 
leases,  provided  they  act  honestly  and  submit  to  the  new 
valuations,  which  are  always  conducted  on  very  equitable 
principles,  and  with  a  due  regard  to  the  improvements 
which  the  fanners  have  made  upon  the  land.  S<Hne« 
times,  indeed,  a  more  than  ordinarily  good  management 
of  their  farm  may  justify  the  tenant  in  expecting  to 
receive  a  better  one,  and  to  be  able  to  leave  it  as  an 

^  The  editors  feel  that  happily  for  the  character  of  the  gre»t  nuifS  of  the 
farmers  of  England,  theee  remarks  do  not  apply  to  them* 
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inheritance  to  his  family.  A  man  who  holds  his  farm 
upon  such  terms  may  regard  it  almost  as  his  own  pro- 
perty, and  act  acoor<ungly  in  all  the  departments  of  his 
management. 

Under  such  conditions^  the  government  lands  have^  no 
doubt,  been  saved  from  detmoration,  although  at  the 
sacrifice  of  a  considerable  portion  of  their  net  produce. 

In  those  states,  on  the  contranr,  in  which  the  lands 
have  been  let  to  the  highest  bidder,  without  regard  to 
his  personal  character,  and  a  higher  rent  obtained  in  con- 
sequence, all  the  contracts,  all  the  clauses  introduced  into 
leases,  and  all  the  restrictions  to  which  the  tenants  have 
been  subjected,  have  not  been  sufficient  to  preserve  the 
land  from  serious  deterioration,  and,  in  spite  of  the 
continuance  of  the  high  price  of  com,  occasions  a  con- 
siderable diminution  of  rent  as  well  as  of  produce. 

It  is  quite  out  of  the  question  to  expect  that  the 
farmer  will  undertake  those  more  extensive  improvements 
which  tend  to  produce  a  permanent  increase  in  the  value 
of  the  land.  Nevertheless,  the  opportunity  of  making 
them  occurs  so  often,  and  the  advantage  attending  them 
is  so  obvious,  that  both  parties  ought  to  be  disposed  to 
favour  the  adoption.  It  might  be  laid  down  as  a  rule 
that  the  landlord  should  furnish  the  necessary  capital, 
which  should  be  fixed  at  a  certain  sum ;  and  that  the 
farmer  should  pay  him  interest  for  it,  at  the  rate  of  ten 
per  cent.,  during  the  remainder  of  his  lease.  Under  such 
an  arrangement,  the  farmer  would  never  propose  any 
improvement,  of  the  utihty  of  which  he  was  not  well 
convinced ;  and  the  landlord  would  only  have  to  consider 
whether  the  improvements  were  likely  to  be  permanently 
beneficial  to  the  estate. 

With  respect  to  repairs,  it  seems  the  most  equitable 
manner  would  be  for  the  landlord  to  furnish  the  mate- 
rials, and  the  fanner  the  labour.  The  most  absurd  regu- 
lation which  could  well  have  been  adopted,  was  that  by 
which  all  the  small  repairs  should  be  made  at  the  expense 
of  the  farmer,  and  the  large  ones  at  the  expense  of  the 
landlord. 

£  2 
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Hereditary  Leases.* 

An  hereditary  lease  has  the  peculiarity,  that  it  ensures 
to  the  tenant  as  much  fireedom  in  the  use  of  the  land  as 
if  it  were  his  freehold  property;  and  to  the  landlord, 
imder  certain  proper  conditions,  a  certain  rent,  inde- 
pendent of  all  risks,  and  subject  to  no  diminution  what- 
soever. 

The  most  important  point,  with  regard  to  this  system, 
is  an  accurate  determination  of  the  value  of  the  land,  or 
of  its  produce,  after  having  deducted  aU  the  necessary 
expenses  and  a  fair  profit  for  the  farmer.  But  as  money 
has  only  a  nominal  value,  and  that  value  is  constantly 
valuing,  it  is  most  important  that  the  value  of  the  land, 
or  its  rent,  should  be  determined  not  by  money  but  by 
com,  the  average  value  of  which,  with  regard  to  other 
things,  has  for  some  time  been  fixed  and  will  long  con- 
tinue in  that  value.  It  is  true  that  this  standard  varies 
from  year  to  year,  and  is  for  a  short  time  even  more 
variable  than  the  value  of  money,  but  never  for  a  long 
continuance;  the  value  of  grain  preserves  a  constant 
ratio  with  that  of  all  the  real  necessaries  of  life,  because 
it  is,  in  a  ^reat  measure,  the  standard  by  which  the  price 
of  labour  is  regulated. 

For  this  reason  the  rent  of  hereditary  farms,  and  of 
those  which  are  held  on  long  leases,  should  be  calculated 
according  to  the  quantity  of  com  usually  grown  in  the 
country.  It  should  not,  however,  be  paid  in  kind,  be- 
cause then  the  rent  would  sometimes  be  very  high  and 
sometimes  very  low;  but  it  should  be  paid  in  money,  by 
the  average  rate  of  a  number  of  previous  years. 

Moreover,  a  deduction  should  be  made  for  those  years 
in  which  the  crop  has  failed,  or  in  which,  from  this  cir- 
cumstance or  others,  the  com  has  risen  to  an  unusually 
high  price ;  because,  ia  spite  of  the  high  price  of  com  in 
those  years,  the  agriculturist  must  have  incurred  some 
loss,   and  the  recurrence   of   similar  circumstances  is 

*  A  kind  of  €mphyiio9e.^VtiiiLVQn  TjiaNs. 
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neither  to  be  expected  nor  desired.  Tbos,  it  would  be 
absolutely  unjust  to  fix  the  average  price  according  to 
those  which  have  been  obtained  during  the  last  ten  years, 
in  which  the  various  crops  have  been  below  the  usual 
average,  or  the  prices  have  been  still  further  increased  by 
other  accidental  circumstances.  By  such  a  mode  of 
reckoning  it  is  more  than  probable,  that  in  the  course  of 
a  few  years  the  fanners  or  tenants  would  soon  be  brought 
to  ruin. 

The  following  objection  has  been  made  to  the  system 
of  valuing  the  rent  of  a  farm  according  to  the  produce, 
that  as  the  price  of  produce  is  Uable  to  increase  and 
diminution,  it  is  impossible  to  be  certain  of  a  fixed  rent. 
But  this  objection  is  altogether  unfounded :  the  real  value 
of  com  remaiQs  the  same,  it  is  the  nominal  value  only 
which  is  liable  to  variations  and  change. 

The  advantages  of  hereditary  leases  are  manifold  and 
striking;  hence,  there  is  no  doubt  that  at  the  present 
day,  when  more  enlarged  views  are  becoming  prevalent, 
this  system  will  soon  be  universally  adopted,  especially  in 
those  districts  in  which  estates  of  considerable  extent 
have  been  preserved ;  and  also  that  other  estates  which 
have  hitherto  been  farmed  out  for  uncertain  periods,  and 
on  conditions  more  or  less  burdensome  to  both  landlord 
and  tenant,  will  speedily  be  brought  under  the  same 
system. 
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Section  II. 

THE  ECONOMY,  ORGANIZATION,  AND  DIREC- 
TION, OF  AN  AGRICULTURAL  ENTEBPRISE. 

The  word  '^  economy''  has  latterly  been  used  in  various 
senses ;  the  Germans  give  it  a  very  indefinite  signification. 

Judging  from  its  etymology  and  original  signification, 
the  Greel^  seem  to  have  understood  by  it  the  establish- 
ment and  direction  of  the  menage,  or  domestic  arrange- 
ments. 

Xenophon,  in  his  work  on  economy,  treats  of  domestic 
management,  the  reciprocal  duties  of  the  members  of  a 
family  and  of  those  who  compose  the  household ;  and  only 
incidentally  mentions  agriculture  as  having  relation  to 
domestic  affairs.  This  word  is  never  appUed  to  agricul- 
ture by  Xenophon,  nor,  indeed,  by  any  Greek  author ; 
they  distinguish  it  by  the  terms,  georgicgeoponic. 

The  Romans  give  a  very  extensive  and  indefinite  signi- 
fication to  the  word  "  economy."  They  understand  by  it, 
the  best  method  of  attaining  the  aim  and  end  of  some 
particular  thing ;  or  the  disposition,  plan,  and  division  of 
some  particular  work.  Thus,  Cicero  speaks  of  ceconomia 
causa,  ceconomia  orationis ;  and  by  this  he  means  the  di- 
rection of  a  law  process,  the  arrangement  of  an  harangue. 
Several  German  authors  use  it  in  this  sense  when  they 
speak  of  the  cekonomie  einea  acJumspiels,  or  einea  gedichtea, 
the  economy  of  a  play  or  poem.  Authors  of  other  nations 
have  adopted  all  the  significations  which  the  Romans  have 
attached  to  this  word;  and  understand  by  it  the  relation 
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of  the  various  parts  of  any  particular  thing  to  each  other 
and  to  the  whole — ^that  which  we  are  accustomed  to  term 
the  organization.  The  word  **  economy"  only  acquires  a 
real  sense  when  applied  to  some  particular  subject :  thus,  we 
hear  of  **  the  economy  of  nature/'  ^^  the  animal  economy/' 
and  **  the  economy  of  the  state"  spoken  of.  It  is  also 
applied  to  some  particular  branch  of  science  or  industry ; 
but,  in  the  latter  case,  the  nature  of  the  economy  ought 
to  be  pointed  out,  if  it  is  not  indicated  by  the  nature  of 
the  sa^.  ^ 

In  speaking  of  agricultural  management,  the  French 
say,  Veconomie  rurale,  and  the  English,  rural  economy ; 
and  yet  neither  the  one  nor  the  other  intend  thereby  to 
8ign%  the  absolute  execution  of  agricultural  operations, 
but  oidy  the  divifiion  and  circumstances  or  appurtenances 
of  agnculture.  In  Germany,  where  a  Latin  or  Greek 
name  has  lately  been  thought  to  give  dignity  to  a  science, 
and  has,  consequently,  been  introduced  into  the  title  of 
most  of  the  scientific  works,  some  authors  have  begun  to 
term,  not  only  the  science  of  agriculture,  but  agriculture 
itself,  the  oekonomie ;  and  the  word  is  used  exclusively 
in  this  sense  by  many  persons.  It  is  for  this  reason 
that  those  who  are  supposed  to  practise  the  art  with 
the  greatest  skill  and  science,  are  t^med  oekonomen  (eco- 
nomists) ;  and  that  some  of  those  who  are  employed  in 
superintending  the  labourers,  even  though  they  D*equently 
have  not  the  least  idea  of  the  actual  principles  of  agricul- 
ture, chose  to  be  designated  by  this  title. 

But  this  word  has  likewise  been  employed  in  another 
sense,  and  one  not  less  foreign  to  it.  As  it  is  evident 
that  the  principal  object  of  skilful  economy  is  to  attain  to 
some  particular  end  at  the  least  possible  expense,  they 
have  given  the  term  "economjr*'  to  migality — ^taken,  first,  in 
its  widest  sense ;  and,  secondly,  in  its  more  inunediate  ap- 
plication to  money :  and  some  have  even  gone  so  far  as 
to  comprehend  avarice,  although  it  should  fail  of  attaining 
its  end ;  and  have  called  those  who  devote  nothing  to  ad- 
vance their  agriculture,  but;  on  the  contrary,  exhaust  and 
ruin  it;  good  economiste. 
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Attention  to  receipts  and  expenditure  has  also  been 
termed  ''economy/'  and  those  who  had  the  management  of 
reUgious  societies  were  termed  "  economists."  We  shall 
adopt  the  Latin  signification  of  the  word,  and,  when  using 
it  with  reference  to  agriculture,  simply  imply  that  part  of 
the  science  which  teaches  the  most  advantageous  propor- 
tions, and  that  direction  and  application  of  the  means 
which  will  be  most  likely  to  tend  to  facilitate  and  increase 
reproduction.  This  section,  therefore,  will  treat  of  the 
establishment,  the  support,  and  the  use  of  the  powers  by 
which  labour  is  carried  on ;  of  cattle,  or  rather  of  the  re- 
lation which  exists  between  fodder,  manure,  and  agricul- 
ture in  general ;  the  necessary  division  of  the  fields,  and 
the  various  systems  of  agriculture  considered  as  the  means 
of  approaching,  in  each  locaUty,  as  nearly  as  possible,  to  the 
aim  of  the  undertaking,  that  of  deriving  from  cultivation 
the  highest  and  most  permanent  net  produce ;  and, 
lastly,  of  the  direction  of  the  whole,  and  of  its  transcrip- 
tion into  registers,  diaries,  and  account-books. 

LABOUR   IN    GENERAL. 

From  labour  man  derives  or  has  derived  all  that  he 
possesses.  That  which  the  soil  produces  without  labour 
or  cultivation  is  very  trifling,  and  can  only  be  taken  into 
consideration  in  a  wandering  life. 

We  are  indebted  to  labour  for  every  kind  of  food,  every 
comfort,  and  every  luxury ;  for  riches;  and  even  for  the 
capital  necessary  for  carrying  forward  any  branch  of  trade 
or  science.  It  is  the  quantity  and  quality  of  the  labour 
appUed  to  an^  particular  thing,  which  determines  its  value 
or  natural  pnce. 

All  labour  requires,  however,  a  matter  or  subject  to 
which  it  ia  appUcable.  The  soil  is  the  matter  fiinushed 
by  nature  for  agricultural  labour,  and  the  products  de- 
rived fit)m  it  by  this  labour  may  be  derived  from  all  other 
matter  by  the  appUcation  of  the  requisite  industry. 

It  is  not  entirely  and  strictly  right  to  suppose  that  all 
riches  and  the  whole  revenue  of  the  nation  arise  solely 
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from  labour :  the  soil  forms  a  considerable  part  of  it. 
While^  on  the  other  hand,  those  who  regard  the  earth  as 
the  sole  source  of  every  revenue,  far  exceed  the  actual 
fact. 

A  nation,  inhabiting  a  very  fertile  country,  will  be  able 
to  raise  itself  to  a  state  of  ease,  if  not  of  luxury,  much 
sooner  than  any  other ;  but  it  too  often  happens  that  the 
fertility  of  the  soil  and  the  fineness  of  the  dimate  render 
the  people  indolent,  and  indisposed  to  profit  by  these  ad- 
vantages. 

Without  cultivation,  the  soil  will  not  produce  anything ; 
and  it  is  that  alone  which  gives  to  it  the  actual  value.  In 
the  infancy  of  nations,  each  person  took  to  himself  as  much 
ground  as  he  chose  to  cultivate,  without  paying  for  it ; 
because  the  country  was  not  sufiiciently  populous  to  make 
this  appropriation  objectionable.  But  no  sooner  was  the 
value  which  the  soil  may  derive  from  cultivation  perceived, 
than  the  chiefs  and  sovereigns  took  possession  of  the  land 
and  affixed  a  price  to  it.  This  price  continued  to  be  very 
low  so  long  as  there  were  not  sufficient  labourers,  or 
science,  properly  to  direct  and  carry  on  agricultural  opera- 
tions. But,  as  these  two  requisites  increased,  the  price 
of  land  and  also  that  of  labour  were  likewise  increased ; 
and,  consequently,  the  profits  arising  from  both  were  aug- 
mented. 

Thus,  in  well  cultivated  and  thickly  populated  coun- 
tries,  there  wiU  always  be  found  to  exi»t  a  proportion  or 
equilibrium  between  the  prices  of  land,  of  labour,  and  of 
produce,  which  in  ordinary  years  is  seldom  found  to 
vary,  and  which,  if  deranged  by  any  accidental  circum- 
stances, is  very  speedily  re-established. 

This  proportion  is  not,  however,  the  same  in  all  places: 
it  is  regulated  by  the  relation  between  the  quantity  and 
quality  of  the  soil,  and  the  powe^  which  can  be  brought 
to  bear  upon  it ;  or  by  the  degree  of  science  and  skill 
employed,  or  the  capital  which  is  invested  in  the  culti- 
vation. Where  labourers  are  scarce,  and  skill  and  capital 
at  a  low  ebb;  the  value  of  land  is  diminished;  while  that 
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of  labour  is  prop(»rtionally  increased.  But,  in  a  populous 
state,  on  the  contrary,  where  labour  is  easily  procured, 
science  pretty  far  advanced,  and  where  capital  necessary 
for  the  prosecution  of  agricultural  operations  is  lai^e,  the 
value  of  land  is  proportionally  greater. 

This  proportion  between  the  price  of  labour  and  that 
of  land  contributes  greatly  to  form  the  various  svstems  of 
agriculture,  which,  in  theur  extremes,  may  be  called  great 
or  BmaU  ctdHvatian  Cgrandea  <m petite  culture).*  In  those 
places  where  land  is  cheap  and  labour  dear,  it  is  always 
best  to  endeavour  to  obtain  a  certain  quantity  of  produce 
from  a  considerable  extent  of  surfeu^,  and  with  the  least 
possible  labour ;  but  where,  on  the  contrary,  the  land  is 
very  dear,  and  there  are  plenty  of  labourers  to  be  obtained 
at  a  reasonable  price,  we  must  endeavour,  by  means  of 
the  greatest  possible  labour  and  care,  to  obtain  an  equal 
amount  of  produce  from  a  small  extent  of  surface,  which 
is  generaUy  possible. 

There  are  countries  in  America  where  an  acre  of  land 
may  be  purchased  at  the  price  of  a  day's  work.  In  Bel- 
gium, England,  and  some  provinces  of  Italy,  the  same 
quantity  of  land  can  scarcely  be  rented  at  tne  price  of 
eighty  days'  work  per  annum. 

Wboever  wishes  to  practise  agriculture,  and  has  a  cer- 
tain capital,  may,  in  the  former  case,  purchase  an  exten- 
sive piece  of  land,  althoi^h  he  may  choose  to  cultivate 
only  a  portion  of  it ;  but  he  must  adopt  the  great  or 
general  system  of  agriculture,  which  will  employ  as  few 
labourers  as  possible.  But  in  the  latter  case,  he  must 
content  himself  with  a  small  farm,  not  only  on  account  of 
the  deamess  of  the  land,  but  also  because  he  ought  to  re- 

*  I  must  entreat  my  readers  not  to  confound  the  exprenton  fmall  (jMfUe) 
enltiTBtion  with  that  of  bad  {mauvaiu)  calture.  The  former  signifies  a 
detailed  eyetem  of  eultlvation  which  generally  inereasee  the  produce ;  and  the 
latter  negligence,  or  an  unakilfol  method  of  prooeedlng.  Neither  is  great 
(grandet)  culture  synonymous  with  good  culture,  but  only  with  cultivation 
managed  on  an  eztensiTe  scale,  executed  chiefly  by  means  of  teams,  in  which, 
from  the  extent  of  the  whole,  the  fiumer  is  frequently  compelled  to  neglect  the 
details  from  want  of  the  means  requisite  to  enable  him  to  approach  nearer  to 
perfection  by  takbig  can  of  both  the  one  and  the  other.— FKBiroa  Txa  ve* 
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serve  a  larger  portion  of  his  capital  in  order  to  meet  the 
expenses  of  the  additional  labour  which  will  then  be  ne- 
cessary. Where  the  land  is  cheap,  it  is  sometimes  pos- 
sible to  purchase  lai^  estates,  the  statute  labour  due  to 
which  is  alone  sufficient  for  all  the  indispensable  opera- 
tions ;  and  where,  if  a  person  has  sufficient  stodc,  a  very 
small  sum  of  money  will  suffice  for  the  expenses  of  culti- 
vation. 

The  lower  the  price  of  land,  the  less  advisable  is  it  to 
attempt  improvements*  Where  an  acre  of  land  costs  only 
fifteen  rix-doUars,  and  the  net  produce  of  which  is  two 
dollars,  it  would,  perhaps,  be  disadvantageous  to  spend 
fifteen  rix-dollars  on  improving  the  soil,  as  by  marl,  for 
example,  even  if  the  produce  would  thus  be  doubled ;  be- 
cause another  acre  of  land  might  be  purchased  for  that 
sum,  from  which  the  same  amount  of  profit  would  be  de- 
rived as  would  be  produced  by  the  improvements. 

I  say  that  it  would,  perhaps,  be  disadvantageous,  be- 
cause there  are  circumstances  and  cases  in  which  it  would 
be  highly  advantageous  to  devote  that  sum  to  the  amend- 
ment of  one  acre  of  land,  which  would  be  sufficient  to 
purchase  a  second. 

For  some  time  past  agriculturists  generally  have  com- 
plained of  the  excessive  advance  in  the  wages  of  servants 
and  day  labourers,  and  have  r^arded  it  as  a  crying  evil. 
Many  persons  have  attributed  the  high|  price  of  com  to 
that  circumstance.  In  those  countries  in  which  statute 
labour  has  been  suppressed,  they  have  considered  that 
alteration  as  the  cause  of  the  high  rate  of  wages.  But  it 
is  far  more  likely  that  it  is  the  deamess  of  provisions,  and 
the  desire  which  is  consequently  felt  to  increase  the 
amount  of  produce,  which  has  raised  the  price  of  manual 
labour  in  proportion  with  that  of  money.  The  abolition 
of  statute  labour  has  rather  tended  to  increase  the  in- 
dustry of  the  labomrer,  and,  consequently,  the  amoimt  of 
work  done  has  been  much  greater ;  and  it  ought  to  have 
the  effect  of  lowering  rather  than  of  raising  the  price  of 
labour. 
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But  this  complaint  is  often  totally  unfounded,  and  the 
advance  in  the  price  of  labour  is  only  imaginary.  The 
value  of  money,  with  relation  to  other  things,  has  dimi- 
nished ;  while  the  price  of  provisions,  and  especially  of 
com,  is  much  more  advantageous  than  it  used  to  be  with 
regard  to  labour. 

We  will  now  proceed  to  point  out  those  causes  which 
are  most  influential  in  elevating  or  decreasing  the  price 
of  labour,  as  calculated  in  money.  They  are  as  follows: — 

1.  The  price  of  provisions.  It  is,  of  course,  necessary 
that  the  labourers  should  earn  enough  to  maintain  them- 
selves, their  wives,  and  one  or  two  children,  and  their 
support  must  be  of  a  nature  calculated  to  maintain  their 
health  and  strength,  and  that  of  their  children.  If  they 
previously  possessed  nothing  beyond  these  absolute  neces- 
saries, and  if  provisions  became  dearer  without  the  price 
of  labour  being  also  advanced,  they  would  soon  become 
so  much  enervated  and  impoverished  as  to  be  almost  in- 
capable of  work ;  they  could  no  longer  maintain  their 
children,  or  rear  them  up  strong  and  healthy ;  and  thus 
the  quantity  of  labourers  would,  in  a  short  time,  be  so 
much  diminished,  that  the  small  number  which  did  remain, 
capable  of  work,  would  be  able  to  exact  enormous  wages. 
This  fact,  alone,  tends  to  prove  the  absolute  necessity  of 
the  existence  of  a  certain  proportion  between  the  price  of 
provisions  and  that  of  labour ;  and  this  proportion  can 
never  be  interrupted  for  any  considerable  time,  or  with- 
out great  disadvantage ;  and  it  speedily  recovers  its  own 
level. 

If  the  price  of  labour  should,  firom  some  particular 
cause,  advance  beyond  its  due  proportion  with  that  of 
produce  in  some  districts,  and  the  labourers  are  thus 
enabled  to  earn  more  than  is  required  for  the  actual  ne- 
cessities of  life,  they  marry  much  sooner,  rear  more  chil- 
dren, and,  the  number  of  labourers  becoming  greater, 
wages  fall  again. 

It  is  true  that  this  result  does  not  immediately  take 
place;  it  is  not  regulated  by  all  the  variations  in  the 
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price  of  com,  but  simply  by  an  average  taken  from  a 
certain  number  of  years.  The  effect  of  a  sudden  decrease 
in  the  price  of  provisions  will  be  much  sooner  evident, 
because  then  the  labourers,  who  have  hitherto  only 
known  want,  and  who  have  not  the  slightest  idea  of 
frugality,  will  be  able  to  earn  sufficient  for  their  mainte- 
nance in  three  days,  whereas  they  previously  had  to  work 
five  days  for  it.  In  this  case  they  are  easily  induced  to 
work  two  days  less  in  a  week,  and  thus  the  amount  of 
labour  is  considerably  diminished,  and  those  who  have 
absolute  need  of  it  are  obliged  to  pay  for  it  pretty  dearly. 
But  this  state  of  things  has  also  its  limits,  because, 
wherever  this  is  the  case,  a  great  number  of  individuals 
will  collect,  and  in  the  long  run  an  increase  of  grain  will 
only  be  found  to  stimulate  a  desire  for  still  more. 

In  general,  in  all  well-populated  countries,  the  price  of 
labour  is  regulated  by  that  of  provisions;  and  in  the 
ordinary  course  of  things,  in  most  places  and  at  most 
seasons,  the  same  quantity  of  manual  labour  will  be 
received  for  a  measure  of  wheat,  although  the  nominal 
price,  that  in  money,  may  not  be  the  same.* 

In  order  to  maintain  a  certain  uniform  standard  of 
wages,  an  agriculturist  who  haa  established  the  necessary 
number  of  labouring  famihes  upon  his  estate,  will  act 
most  benefidaDy  to  his  own  interests,  and  equitably 
towards  them,  by  giving  them  a  portion  of  their  wages 
in  provisions  at  a  certain  price ;  or,  if  he  is  certam  of 
their  work  at  all  times,  bv  increasing  or  augmenting  their 
wages  in  proportion  to  the  price  at  which  these  families 
can  purchase  these  provisions. 

In  order  to  maintain  himself,  support  his  strength, 
and,  at  the  same  time,  rear  two  children,  a  labourer  ought 
to  be  able  to  earn  a  bushel  of  rye  in  eight  days,  without 
too  great  exertion  or  extra  work :  the  wife  is  supposed 

*  The  proTince  of  VignoIIes  is  an  exception  to  this  rule :  there  each  labourer 
i^ecelres  a  ration  of  wine  erery  day ;  and  as  this  draught  bat  slightly  diminishes 
the  quantity  of  food,  properly  speaking,  which  he  consumes,  the  price  of  his 
day's  work  is  raised  seren-eighths  of  the  yalue  of  the  wine ;  In  fact,  it  is  more 
than  probablo  that  this  drink  increases  his  strength. — Frbncb  Tbavs. 
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to  be  capable  of  earning  her  own  living.  From  time  to 
time,  and  particularly  when  provisions  are  dear  and  the 
labourers  have  earned  less,  they  have  been  indemnified 
by  other  advantages  which  rendered  their  existence  pos- 
sible, and  which  certainly  ought  to  be  taken  into  account 
when  speaking  of  the  price  of  labour. 

I  shall  take  one-eighth  of  a  bushel  of  rye  as  the 
average  daily  wages  of  a  man.  And  as  the  relative 
prices  of  labour  and  of  grain  give,  in  agricultural  accounts, 
a  much  more  durable  proportion,  and  is  much  better 
adapted  to  all  times  and  all  situations^  than  the  variable 
value  of  money,  I  shall  take  this  price  of  a  day's  work, 
or  eighth  part  of  a  bushel  of  rye,  as  the  ideal  coin  of  our 
agricultural  accounts,  and  shall  designate  it  by  this 
mark.}* 

If  we  wish  to  reduce  this  imaginary  money  to  the 
current  coin,  it  is  only  necessary  to  obtain  the  average 
price  of  a  bushel  of  rye  for  ten  years  in  the  province  or 
district  which  we  inhabit.    Thus,  for  example :— - 

If  the  bushel  of  rye  Is  worth—- 

1  lix-dolUur,  a  grofchen  t  will  be  eqnlvtlent  to  3  grot  0  den. 
„  A       ••  9        ••        X  .•••  o««    4^   „ 

,f  ^        ••  U  ••  X  ••••  0«»v„ 

As  the  price  of  labour  and  the  consumption  form  the 
most  considerable  part  of  the  expenses  of  agriculture, 
the  abstract  and  h3rpothetical  calculations  which  we  shall 
have  occasion  to  make  with  regard  to  the  details  of  rural 
economy,  will  thus  be  rendered  generally  more  admissible 
and  more  correct  than  if  we  were  guided  by  money,  which 
always  indicates  the  mere  nominal  price  of  things,  and 
not  their  actual  value. 

2.  Tke  increase  or  diminution  of  the  demand  for 
labourers.  When  the  demand  for  labourers  is  increased, 
the  latter  naturaUy  endeavour  to  get  their  wages  raised, 

*  In  those  countries  in  which  the  peasantry  are  accustomed  to  enjoy  more 
of  the  comforts  of  life,  and  where  wheat  forms  a  considerable  part  of  their 
food,  the  eighth  part  of  a  bushel  of  that  grain  will  be  the  equiTalent  of  a  day's 
work  (JVene/i  2Vaiu2ator).~One  peck  of  wheat  has  been  long  reckoned  a 
standard  in  England  {BngXUh  Trantlator), 
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and  thus  the  price  of  labour  is  advanced  throughout  the 
whde  country.  An  increase  in  the  price  of  labour  from 
this  cause,  so  far  from  being  prejudicial  to  the  agricul- 
turist, is,  on  the  contrary,  most  advantageous  to  him. 
It  is,  at  once,  the  effect  and  the  cause  of  a  diffusion  of 
comfort  and  ease  throughout  the  country :  in  the  case  of 
the  agriculturist,  it  is,  perhaps,  connected  with  still 
greater  advances ;  but  it  is  certahily  and  invariably  with 
additional  advantages;  for  comfort,  which  is  the  fruit 
of  industry,  necessarily  causes  an  increase  of  consump- 
tion, and  with  that  a  higher  price  of  provisions.  There 
is,  however,  an  exception  to  this  rule,  viz.,  when  the 
increased  demand  for  labourers  does  not  arise  from  any 
certain  branch  of  industry,  or  of  any  permanent  employ- 
ment, but  merely  from  some  speculation  or  some  tempo- 
rary work,  as  the  establishment  of  a  new  road,  the  cuttmg 
of  canals,  &c. ;  it  is  then  that  the  sudden  elevation  of 
the  price  of  labour  becomes  prejudicial,  and  is  frequently 
vei/embarraaang  to  the  former!  n  govemmente  would 
avoid  the  derangement  of  the  agriculture  of  their  country, 
they  must  never,  in  cases  of  this  nature,  levy  all  their 
labourers  in  the  country  itself. 

If,  on  the  contrary,  mdustry  has  declined  in  some  par- 
ticular province,  ana  labour  is  less  sought  for,  then  the 
labouring  class  of  that  place  cannot  obtain  employment, 
and  their  salaries  are,  consequently,  diminished.  A 
diminution  of  the  price  of  labour  always  announces  the 
decline  of  industry ;  it  is  the  forerunner  of  its  total  fall 
and  of  poverty,  and,  consequently,  never  can  be  advan- 
tageous to  the  agriculturist. 

Nevertheless,  as  a  demand  for  labourers  in  any  par- 
ticular district  and  an  advance  in  their  wages  speedily 
brings  a  great  number  of  them  to  that  place,  wmle,  on 
the  other  hand,  any  great  decrease  of  these  two  articles 
will  drive  them  away  or  reduce  them  to  poverty,  it  will 
generally  be  found  that  wherever  labourers  are  required 
and  well  paid,  they  will  congregate. 

This,  price  is,  therefore,  only  temporarily  modified 
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daring  an  increase  or  a  decline  of  industry.  If  the  price  of 
labour  has  remained  the  same  for  some  time,  it  is  because 
there  has  been  exactly  the  number  of  labourers  that  were 
required ;  for  this  price,  particularly  if  we  regard  the 
reed  and  not  the  nominal  price  of  labour,  and  its  proportion 
with  the  value  of  produce,  is  not  usually  higher  in  coun- 
tries where  the  working  classes  find  full  employment,  nor 
lower  in  those  where  the  contrary  is  the  case.  Proper 
remuneration  will  always  procure  the  necessary  number 
of  labourers  in  any  country,  whereas  the  want  of  it  will 
cause  them  either  to  emigrate  or  to  starve  from  want. 
Where  the  latter  has  happened,  the  farmer  has  frequently 
sought  in  vain  for  assistance  in  moments  of  emergency, 
and  in  seasons  when  he  required  it  most ;  and  as  the 
labourers  cannot  get  employment  excepting  at  harvest  or 
haymaking  seasons,  they  take  care  then  to  make  the 
farmers  pay  dearly  for  their  services. 

This  is  the  reason  that  the  price  of  agricultural  laboiu* 
is  much  lower  in  proportion  to  other  things  in  England 
than  it  is  with  us ;  and  that  in  some  counties  it  is  so 
inconsiderable,  that  the  labouring  classes  could  scarcely 
exist  if  they  were  not  kept  in  constant  work,  and  did  not 
receive  assistance  from  those  charitable  institutions  which, 
on  other  accounts,  are  so  burdensome. 

In  examining  and  calculating  the  price  of  work,  we 
must  be  careful  not  to  confound  the  price  of  the  wages 
with  that  of  the  work  itself.  There  are  some  countries  in 
which  the  former  is  much  higher  than  it  is  in  others, 
while  the  latter  is  actually  lower ;  for  men  differ  greatly 
in  the  degree  of  their  strength,  activity,  and  skUl,  and 
much  depends  on  their  poverty  or  the  comforts  which 
they  enjoy.  A  workman  to  whom  I  pay  twelve  groschen 
a  day,  can  frequently  execute  more  than  double  the  work, 
both  in  quantity  and  quality,  as  another  to  whom  I 
only  pay  six  groschen.  Consequently,  where  the  labourers 
are  industrious,  and  skilled  in  some  portions  of  agricul- 
tural operations,  it  is  cheaper  to  employ  them,  even 
though  they  may  require  somewhat  higher  wages. 
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Labour  well  applied  is  always  productive  of  some 
profit,  and  those  who  spare  it  act  on  a  false  principle  of 
economy;  but  the  best  and  most  judicious  method  of 
employing  labour  and  time  is  the  most  important  of  all 
subjects  to  the  real  economist.  Many  persons  learn  this 
method  from  long  experience ;  and  it  is  true  that  the  tact 
and  coup  (Tceil  thus  acquired  is  pecuUarly  just.  But  it 
may  be  acquired  much  more  promptly  and  definitely  by 
the  observation  of  certain  prindples,  fiom  which  a  theorj 
of  action  may  be  deduced,  without  serving  a  tedious  and 
expensive  apprenticeship  to  experience. 

It  is  far  more  difficult  to  apply  labour  judiciously  to 
agriculture,  than  to  apply  it  to  the  manufacture  of  fabrics ; 
for  the  labour  wUcf^  required  for  some  particular 
kind  of  produce,  lasts  but  a  very  short  time,  and  is  then 
suspended  for  a  much  longer  period,  during  which  the 
farmer  depends  upon  the  action  of  nature  to  bring  this 
production  to  perfection,  and  awaits  the  proper  season 
for  gathering  it.  After  each  species  of  grain  has  been 
sown,  it  requires  very  Uttle  or  no  attention  for  some 
time ;  whereas,  in  the  formation  of  any  kind  of  fabric, 
the  labour  must  be  continued  from  the  very  conmaenoe- 
ment  until  the  completion.  In  order,  therefore,  that  the 
farmer  may  make  the  very  best  possible  use  of  the 
powers  which  he  has  at  his  command,  he  should  endea- 
vour to  arrange  the  succession  of  his  crops  in  such  a 
manner  that  every  hour  shall  be  devoted  to  some  prepa- 
ratory and  necessary  operation.  It  is  also  necessary  that 
he  should  select  the  products  so  as  never  to  have  more 
necessary  operations  in  hand  at  once  than  he  can  accom- 
plish by  means  of  the  powers  which  he  has  at  his  dis- 
posal, or  which  are  within  his  reach. 

He  must  never  undertake  many  extensive  operations 
at  once,  or  in  places  remote  from  each  other.  He  should 
endeavour,  as  much  as  possible,  to  perform  them  one 
after  another,  and  to  employ  upon  them  all  the  men  he 
keeps,  from  the  beginning  to  the  end :  this  will  render 
the  task  of  inspection  easier,  and  may  also  tend  to  excite 
that  emulation  which  frequently  arises  when  many  la^ 
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bourers  work  together  under  the  same  superintendence. 
When  only  a  few  workmen  are  employed  on  some  exten- 
sive operation,  they  frequently  become  dismayed  at  its 
length,  and  at  the  little  progress  they  appear  to  make ; 
they  lose  all  spirit,  and  end  by  believing  that  it  is  impos- 
sible to  discover  whether  or  not  they  work  at  all.  In  great 
operations  it  is  always  better  to  have  a  man  or  a  team  too 
many,  than  to  have  one  less  than  is  necessary.  In  smaller 
operations^  on  the  contrary,  it  is  as  well  to  avoid  employ- 
ing more  labourers  than  are  absolutely  necessary ;  they 
only  hinder  one  another,  and  are  apt  to  think  that  the 
farmer  believed  that  the  work  would  take  more  time  than 
actually  is  required  for  the  accomplishment. 

A  judicious  estimate  of  the  labour  requisite  for  every 
operation  is,  therefore,  of  the  greatest  importance ;  and  it 
will  easily  be  acquired  by  carefully  observing  the  time 
and  labour  appUed  to  each  separate  portion  and  to  the 
whole. 

There  are  some  operations  which  require  a  certain  de- 
gree of  temperature :  the  farmer  must  always  hold  himself 
in  readiness  to  set  about  those  as  soon  as  the  fitting  time 
arrives,  and  must  get  them  done  as  soon  as  possible. 
Should  he  be  interrupted  by  change  of  weather,  it  will  be 
contrary  to  the  rules  laid  down  in  the  precedhig  section 
to  pass  to  any  other  extensive  operation,  unless  some  par« 
ticular  motive,  or  an  appearance  of  this  change  of  tempera* 
ture  being  of  long  duration,  should  seem  to  indicate  such 
a  course.  In  such  intervals  it  is  much  better  to  set  about 
some  of  the  smaller  operations,  which  are,  in  point  of 
fact,  of  equally  as  mucn  consequence,  and  can  be  very 
soon  completed.  It  ought  to  be  held  as  a  rule,  that  no 
operation  once  taken  in  hand  should  be  laid  aside,  except 
in  case  of  absolute  necessity;  and  the  farmer  ought 
always  to  hold  himself  in  readiness  to  resume  mat 
which  was  first  undertaken  as  soon  as  the  weather  will 
admit. 

In  reaping  or  stacking  com,  plantmg  or  digging  pota- 
toes, &c.,  on  extensive  farms,  the  division  oflabour  may 
be  so  managed  that  one  part  of  the  labourers  shall  work 
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with  the  teams  while  the  others  perform  the  manual 
labour ;  or  that  certain  operations  shall  be  conmiitted  to 
the  care  of  certain  men  in  each  season.  But  the  variety  of 
these  works  seldom  allows  of  the  same  individual  being 
employed  all  the  year  round  on  one  thing. 

There  are  many  operations  which  can  be  performed  by 
women  and  children  as  well  as  by  the  strongest  men,  and 
the  former  cost  much  less.  It  is  very  important  to  dis- 
tinguish those  operations  which  ought  to  be  executed  by 
men  from  those  which  may  be  accomplished  by  women 
or  children,  in  order  that  each  of  these  classes  may  be 
employed  throughout  the  year  on  the  work  best  adapted 
to  their  powers  and  strength. 

On  DrauffU  Lahour-^Horsea  and  Oai^en. 

As  the  number  of  labourers  which  it  is  necessary  to 
employ  depends  greatly  upon  the  teams  which  are  kept, 
we  shall  commence  by  treating  of  these  latter.  Teams  are, 
for  the  most  part,  composed  either  of  horses  or  oxen.  It 
is  seldom  that  asses  or  mules  are  used.*  There  certainly 
are  some  countries  in  which  the  small  farmers  are  in  the 
habit  of  harnessing  the  cows,t  and  where  such  a  proceed- 

*  The  mole  Is  pectillarly  adapted  to  every  ipecies  of  agricultural  labour. 
He  lives  much  longer  than  the  horse,  he  Is  mucti  more  abstemiouf,  stronger, 
and  capable  of  supporting  the  greatest  fatigue.  His  only  fiiults  are,  that  he 
costs  more;  that  his  foot  is  strtdghter  and  narrower,  and,  consequently,  sinks 
deeper  into  ploughed  land,  and  that  he  is  apt  to  become  vicious  when  til- 
treated  by  the  persons  who  have  the  care  of  him.  Notwithstanding  these  In- 
conveniences, the  mule  will  always  be  found  exceedingly  usefhl  in  agricultural 
labour. — Frbnch  Trans. 

f  Cows  do  not  seem  to  be  at  all  injured  in  health  from  being  harnessed  to 
the  plough  or  waggon.  When  they  are  only  worked  half  of  each  day,  the  value 
of  tneir  milk  is  not  dhninished  more  than  +  0*13,  and  about  twice  as  much 
if  they  are  worked  all  day;  but  it  becomes  as  abundant  as  before  as  soon  as 
the  animal  Is  no  longer  required  to  labour* 

No  cow  should  ever  be  placed  hi  the  shafts,  particularly  in  heavy  work, 
which  requires  the  simultaneous  co-operation  of  more  than  one  couple  of 
draught  cattle,  or,  indeed,  in  any  work  which  requires  extraordinary  labour ; 
because,  although  the  cow  may  have  sufficient  strength  to  bear  it,  her  efforts 
are  very  likely  to  produce  abortion.  Cowa  may  always  be  used  before  oxen^ 
provided  that  too  great  an  exertion  of  strength  is  not  exacted  from  them. 

With  a  little  exertion  of  patience  and  gentleness,  a  cow  may  usually  bo 
habituated  to  labour  in  a  very  short  time;  this  will  invariably  be  the  case  whero 
the  animal  is  broken  in  while  young,  and  whcrp.  they  comiiience  by  making 
her  draw  light  weights. 

i?3 
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ing  does  not  seem  out  of  place :  I  see  no  objection  to 
these  animals  being  taken  into  work  in  cases  of  need,  but 
their  general  use  does  not  appear  perfectly  right. 

It  has  been  a  matter  of  dispute  for  some  time  whether 
the  preference  should  be  given  to  oxen  or  horses  as  beasts 
of  draught,  and  both  sides  have  contested  the  point  with 


The  pace  of  a  cow  \b  genenlly  rather  qaicker  than  that  of  an  oz ;  and  when 
of  the  same  breed,  its  strength  and  powen  of  endurance  ayerage  aboat  two- 
thirds  of  that  of  an  ox. 

Ck»w8  which  are  worked  always  require  rather  more  food  than  those  which 
remain  in  a  state  of  inaction. 

According  to  the  following  proportion,  the  usual  day's  work  of  an  oz  is  worth 
+  1«6 ;  that  of  a  cow,  +  I'OO. 

The  latter  costs  the  owner : — 
The  additional  quantity  of  food  giren  during  two  days,  supposing 

that  the  cow  is  only  worked  for  half  a  day,  each  day  6  to  6  of  the 

100  kilogrammes +    0*3 

The  loss  in  the  milk    +    0S6 

Accidents  and  misfortunes ....•• • +    0*1 


0.06 
Tliere  is  some  deficiency  in  the  quantity  of  dimg ;  but  in  general 

that  wUch  is  missed  from  the  stable  has  fallen  on  some  part  of  the 

fields,  where  it  is  not  entirely  lost,  and  the  additional  nourishment 

compensates  for  the  deficiency  in  the  stable. 
There  is,  consequently,  a  net  profit  on  each  day  that  a  cow  is  -^— —- ^ 

worked,  of +    0*40 

Or,  to  explain  myself  more  clearly,  the  amount  of  work  executed  by  a 

pair  of  oxen  in  one  day  will  cost  +  3*9,  while  that  executed  by  two  cows 

will  only  cost  +  2. 

And  if,  as  will  bo  seen  by  the  note  attached  to  p.  73,  post,  the  expense  of 
work  executed  by  oxen  is,  when  compared  with  tiiat  executed  by  horses,  as 
+  4*32  is  to  +  3*1,  so  the  quantity  of  work  executed  by  a  pair  of  horses  in 
one  day,  and  costing  +  3*1,  would,  if  performed  by  cows,  only  cost  +  2*72. 

Besides,  the  pace  at  which  cows  move  l)eing  much  quicker  tiian  that  of  oxen, 
if  proper  attention  be  paid  to  the  manner  of  harnessing  or  yoking  them,  and 
to  the  equalizing  of  their  strength  by  numbers,  so  that  they  may  be  able  to 
overcome  the  same  resistance  as  the  latter,  th^  condactor  will  find  his  time 
quite  as  usefully  employed  as  if  he  were  with  horses,  and  much  more  so  than 
if  he  drove  a  team  of  oxen. 

Bat  the  benefits  of  which  I  have  already  spoken  are  not  the  only  ones 
which  are  derived  from  the  practice  of  haniessing  cows ;  however  judicious 
may  have  been  the  distribution  of  crops,  it  is  almost  impossible  to  avoid  having 
an  accumulation  of  team  labour  all  necessary  to  be  done  at  one  particular 
period.  By  keeping  the  number  of  horses  and  oxen  necessary  to  secure  the 
execution  of  all  these  operations  at  the  most  advantageous  and  fitting  time, 
the  farmer  will  be  baidened  witli  a  quantity  of  beasts  which,  during  the 
greater  part  of  the  year,  he  will  have  no  use  for;  and,  conscquentiT,  each  day's 
work  will  cost  an  enormous  sum.  But  by  early  accustoming  his  cows  to 
labour,  he  will,  on  the  contrary,  always  have  a  sufficient  quantity  of  teams  at 
his  disposal,  which  are  at  no  time  in  the  year  entirely  valueless. — French 
Trans. — [This  note  of  the  French  translator  is  inserted  to  show  the  opinions 
of  a  Frenchman  on  this  subject] 
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too  much  prejudice,  and  sometimes  ynth  too  much  ani- 
mosity ;  this  is  one  reason  why  the  question  has  never 
yet  been  decided,  and  why  no  positive  results  have  yet 
been  arrived  at  on  the  subject. 

The  preference  must  certainly  be  given,  in  most  situa- 
tions, to  horses,  on  the  follovsring  considerations  :* 

They  are  capable  of  all  kinds  of  agricultural  labour : 
they  adapt  themselves  to  every  road  and  to  every  degree 
of  temperature.  Where  horses  are  kept,  there  is  no 
occasion  to  select  the  particular  kind  of  labour  to  which 
they  may  be  appUed — ^they  may  be  employed  in  any  work, 
and  be  attached  to  eveiy  description  of  plough. 

They  perform  all  kinds  of  work  very  expeditiously,  and 
are  capable  of  sustaining  their  speed  for  a  considerable 
length  of  time ;  consequently,  the  conductors  are  kept  in 
fuller  employment  while  working  with  horses,  than  when 
working  with  oxen. 

Although  less  steady  at  heavy  draught  than  oxen,  the 
rapidity  of  their  motion  and  their  spirit  enable  them  to 
overcome  all  obstacles  of  short  duration  which  would  fre- 
quently stop  a  team  of  oxen. 

Oxen,  on  the  contrary,  have  the  following  advantages 
in  their  favour : 

They  can  execute  most  of  the  agricultural  operations, 
ploughing,  draught,  &c.,  equally  as  well  as  the  horse,  and, 
when  well  fed,  are  capable  of  enduring  almost  as  much 
fati^e.  Many  persons  consider  that  they  are  more  use- 
M  m  ploughing  even  than  horses. 

Their  keep  is  much  less  expensive.  The  origmal  price 
of  an  ox  is  generally  far  bdow  that  of  a  horse ;  their 
harness  also  Ib  much  less  costly;  their  food  is  much 
cheaper,  and  is  of  that  nature  which  finds  a  much  easier 
sale  than  the  com  which  is  given  to  horses. 

Oxen,  so  far  from  diminishing  in  value  when  they  are 
well  fed  and  not  overworked,  frequently  become  more 
valuable,  and,  on  being  sold,  often  fetch  more  than  their 

*  The  Royal  Agricnltaral  Society  of  England  has  deemed  this  qneitioB 
worthy  of  inTettigatlon. 
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original  price,  thus  almost  paying  the  interest  on  their 
capital ;  whereas,  the  horses  decline  in  value  as  they  grow 
older,  until  they  are  worth  little  more  than  their  skins,  and 
the  capital  expended  on  them  is  thus  completely  absorbed. 

Oxen  are  also  less  liable  to  accidents  and  disease. 

Lastly,  they  produce  a  greater  quantity  of  dung,  and 
the  manure  denved  &om  them  is  generally  more  useful 
than  that  which  is  obtained  firom  horses. 

We  shall  be  able  clearly  to  demonstrate  that  which 
must  already  be  apparent,  that  even  those  portions  of 
agricultural  labour  which  can  be  properly  executed  by 
means  of  oxen  will  not  be  executed  so  cheaply  by  them 
as  by  horses.  If  all  the  operations  on  a  farm  were  of 
such  a  nature  as  to  be  easily  performed  by  oxen,  these 
animals  only  ought  to  be  made  use  of.  Although  the 
operation  of  harrowing  is  far  better  executed  by  means  of 
horses  than  by  oxen,  vet  this  does  not,  in  my  opmion, 
form  a  sufficient  consideration  to  induce  the  adoption  of 
the  former.  But  in  most  farms  there  are  many  opera- 
tions which  oxen  are  still  less  calculated  for,  or,  at  least, 
which  they  perform  very  slowly.  This  would  be  a  suffi- 
cient motive  to  induce  a  detennination  to  keep  a  certain 
number  of  horses,  regulated,  of  course,  by  the  amount 
and  extent  of  these  operations,  and  to  limit  the  number 
of  oxen  accordingly. 

It  is  seldom  possible  accurately  to  calculate  the  number 
of  horses  which  will  be  requisite  for  those  operations  which 
cannot  be  performed  at  any  season,  and  thus  horses 
are  frequently  employed  on  operations  which  could  be 
executed  at  a  much  cheaper  rate  by  oxen.  Nevertheless, 
it  is  of  the  greatest  importance  to  determine,  as  far  as 
possible,  the  proper  proportions  of  each  of  those  animals ; 
but  that  proportion  vanes  on  different  farms,  and  must 
be  calculated  according  to  the  extent  and  management  of 
each  separately ;  consequently,  only  general  rules  can  be 
laid  down  for  the  regulation  of  it.  There  are,  doubtless, 
some  farms  which,  from  their  vicinity  to  the  market  town 
or  some  particular  circiunstanceS;  ought  to  make  use  of 
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hones  only ;  beoauae  they  contain  so  few  operations  which 
can  be  executed  by  oxen,  that  it  will  not  be  worth  while 
to  incur  the  expense  of  these  anunals,  of  a  herdsman,  ftc. 

In  many  countries  the  chief  objection  to  the  use  of 
oxen  seems  to  be  the  difficulty  and  aknost  impossibiUty 
of  finding  labourers  who  will  work  well  with  them. 

When  the  farmer  wishes  to  make  his  oxen  get  through 
as  much  work  as  horses^  and  without  employing  more 
men>  he  must  manage  so  as  to  have  relays  of  t^ams ;  that 
ii  to  say,  one  ox  shall  work  only  a  part  of  the  day,  and 
shall  &en  be  reUeved  by  another.  This  change  may  take 
place  twice  or  thrice  in  the  day.  It  is  seldom,  excejpting 
when  the  oxen  are  very  low  in  condition,  that  it  will  be 
necessary  to  make  use  of  a  triple  number  of  beasts.  In 
general,  when  they  are  changed  three  times  in  the  day, 
the  ox  which  was  used  first  in  the  morning  and  then  re« 
Ueved  by  another,  may  be  re-harnessed  in  the  afternoon : 
in  this  case  he  is  only  worked  once  on  the  following  day. 

A  relay  team  of  four  oxen,  employed  on  those  opera- 
tions  for  which  thaK  aimnala  areUt  oalcolated.  wiTdo 
rather  more  work  than  two  horses,  if  sufficient  patience 
and  perseverance  is  manifested  by  the  conductor,  who 
must  not  quit  the  spot  during  the  whole  time  the  labour 
laats,  and  to  whom  the  relays  of  oxen  must  be  brought  by 
the  herdsman  or  cow-boy.  It  is,  however,  true,  that  the 
same  number  of  beasts  when  they  are  not  worked  alter- 
nately, and  only  rest  for  a  short  time  at  noon,  can  get 
through  more  work  than  if  they  were  used  as  rela3rs ;  but 
then  tbey  must  be  better  fed,  and  will,  if  worked  all  day 
for  noany  successive  days,  become  over-fatigued ;  but  two 
oxen  worked  permanently  will  never  be  found  to  get 
through  as  much  work  as  four  woriced  in  relays  can  do, 
and,  consequently,  their  conductor  is  not  so  fully  employed. 
The  proportion  between  oxen  worked  as  relays  and  those 
which  are  permanently  employed,  is  about  three  to  four. 
This  difierence  is,  however,  in  part  compensated  by  the 
increased  labour  of  the  man  who  conducts  the  team.  But 
it  must  be  confessed,  that  for  every  six  oxen  a  supernu- 
merary one  ought  to  be  kept,    In  those  places  where  the 
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farmers  have  learned  to  appreciate  the  advantages  of  relay 
teams,  they  do  not  appear  at  all  disposed  to  discontinue 
them.  Nevertheless,  during  the  short  days  of  winter, 
when  it  is  only  possible  to  work  for  a  few  hours  each  day, 
the  relays  may  be  separated,  and  allowed  to  work  during 
the  whole  time. 

It  is  a  very  conamon,  but  a  very  unfounded,  prejudice 
to  suppose  that  oxen  must  not  be  worked  in  the  winter ; 
or  that  they  must  be  kept  in  idleness,  and  that  it  is  not 
necessary  to  feed  them  well.  In  a  well  arranged  system 
of  agriculture,  there  is  always  work  sufficient  for  the  oxen 
in  the  winter,  if  the  roads  are  passable. 

The  ox  is  not  more  sensible  of  the  cold  than  the  horse ; 
on  the  contrary,  if  he  is  well  kept  during  the  winter,  he 
is  very  Uvely  and  active.  The  danger  of  slipping  down 
on  the  ice  or  firozen  roads  may  be  averted  by  putting  on 
a  light  shoe.  Those  oxen  which  are  well  fed  and  mo- 
derately worked,  are  much  more  active  and  tractable  than 
those  which  have  been  shut  up  all  the  winter  in  idleness. 

Where  oxen  are  used,  more  days  are  lost  during  wet 
weather,  or  when  the  roads  are  bad,  than  where  horses 
are  employed.  If  each  horse  may  be  reckoned  to  work 
three  hundred  days  in  the  year,  supposing,  however,  that 
for  every  twelve  horses  one  is  kept  in  reserve  to  supply 
the  place  of  those  which  are  sick,  the  number  of  days'  work 
which  must  be  reckoned  for  an  ox  is  two  hundred  and 
fifty. 

According  to  these  data,  and  to  the  calculations  which 
we  are  about  to  transcribe  relative  to  the  expense  of  keep- 
ing horses  and  oxen,  it  will  be  easy  to  decide  in  each  par- 
ticular case,  whether  horses  or  oxen  will  prove  most  ad- 
vantageous, and  whether  both  or  only  one  of  these  kinds 
of  animals  should  be  kept.* 

*  The  quefltion  of  whether  the  preference  should  be  given  to  horses  or  oxen 
has  been  left,  to  a  certain  extent,  undecided ;  and,  indeed,  in  order  to  resolre 
it  in  such  a  manner  as  to  remove  all  doubts  on  the  subject,  we  must  be  pos- 
sessed of  a  (Treat  number  of  experiments  and  observations  which  would  require 
considerable  sacrifices,  and,  moreover,  be  exceedingly  difficult  to  collect. 

It  is  probable  that  the  size  and  breed  of  the  animal,  the  climate  and  nature 
of  the  soil,  may  afi'ect  the  relative  uUlity  of  the  two  kinds,  so  much  as  to  exert 
considerable  influence  on  the  expediency  of  employing  them^  and  to  Tender 
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With  regard  to  cart  and  plough  horses,  we  must 
observe,  that,  in  purchasing  them,  many  farmers  pay 
attention  only  to  the  lowness  of  their  price,  and  never 
concern  themselves  at  all  about  the  time  when  the  horses 


tlie  one  which  is  well  adapted  for  one  country  to  be  exceedingly  disadvanta- 
geous in  another.  We  shdl,  howeyer,  endeavour  to  examine  the  subject  with 
somewhat  greater  arithmetical  accuracy  than  has  hitherto  been  applied  to  it. 

From  experiments  which  I  have  myself  made,  and  which,  from  their  accu- 
racy, are  entitled  to  some  degree  of  confidence,  I  am  convinced  that  with 
beasts  of  draught,  as  well  as  wiUi  the  human  race,  there  are  considerable  differ- 
ences between  the  quantity  of  food  required  by  different  individuals  of  the 
same  species,  and  still  greater  differences  in  the  quantity,  of  food  which  they 
will  actually  consume  if  suffered  to  eat  as  much  as  they  like.  Thus,  of  a  pair 
of  horses  of  the  same  age  and  breed,  one  will  often  consume  22  kilogrammes 
of  hay  per  diem,  while  the  other  will  eat  only  15  kilogrammes,  or  even  less. 
I  am  also  convinced  that  with  the  exception  of  a  few  individuals  possessed 
with  more  sense,  or  more  devoted  to  the  interest  of  their  master  than  is  gene- 
rally the  case,  it  is  the  constant  practice  ot  servants  to  give  the  cattle  a 
greater  quantity  of  food  than  they  actually  require. 

Hence  result  the  endless  variations  observable  in  the  quantity  of  food  con- 
sumed by  cattle.  According  to  my  experience,  a  good  draught  horse  of  the 
usual  size  will  eat  from  16  to  22  kilogrammes  of  artificial  hay,  clover,  sainfoin, 
or  lucerne,  besides  corn.    Thus  averaging  about  19  kilogrammes  a  day. 

If  the  horses  are  fed  with  natural  hay,  they  consume  about  an  eighth  less ; 
bat,  however  excellent  in  quality  this  kind  of  food  may  be,  the  horses  lose 
condition  rapidly  if  corn  be  not  also  given  to  them. 

This  difference  between  natural  and  artificial  hay  is  modified  by  the  locality, 
the  nature  of  the  soil  on  which  the  grass  is  grown,  the  manner  in  which  it  is 
watered,  and,  lastly,  by  the  plants  of  which  it  is  composed. 

An  ox  of  the  Swiss  breed,  of  stature  sufficient  to  make  him  equal  in  strength 
and  vigour  to  a  horse,  without,  however,  being  unwieldy,  will  consume  from 
17  to  23  kilogrammes   of  artificial  hay  per  day,  or  20  kilofframmcs  on  an 
average*    (A  kilogram  is  equal  to  2 lbs.  3  oz.  5  dr.  avoirdupois.) 
The  harness  of  a  horse  usually  costs  about  72  fr.,  the  interest  of  which 

at  5  per  cent,  amounts  to 8fr.    G 

The  annual  wear  and  tear,  including  repairs,  may  be  estimated  at. . . .   12        0 

The  shoeing • 14        0 

Lighting  the  sUble 4        0 

Interest  on  capital  (sup^iose  it  to  be  480fr.} *. 24        0 

Decay,  and  chances  of  mortality 48        0 

Cleaning  and  attendance  in  those  days  during  which  the  horse  docs 

notwork 5        0 

llOfr.  6 
I  shall  not  here  take  into  account  the  rent  of  the  stables  and  hay-lofts,  or 
the  cost  of  the  litter  and  of  medicines ;  neither  shall  I  make  any  deduction 
for  the  value  of  the  dung.  I  suppose  these  items  to  compensate  each  other 
injthe  keep  of  both  horses  and  oxen.  In  my  establishment  the  oxen  are  far  more 
frequently  ill  than  the  horses ;  and  this  is  attributable  to  the  following  causes : 
— 1st.  They  have  suffered  frequently  from  flatulency,  through  the  Ignorance  of 
servants,  who  liave  fed  them  too  plentifully  on  moist  and  very  young  clover. 
2nd.  In  very  hot  weather  they  have  been  often  attacked  with  inflammatory 
diseases.  3rd.  Notwithstanding  every  possible  care  to  prevent  it,  they  have 
been  wounded  several  times  near  the  base  of  the  horn  in  putting  on  the  yoke. 
4th,  They  have  often  braised  their  feet  while  drawhig  carts  and  waggons  in 
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will  no  longer  be  servieeable.  Thqr  always  decrease  in 
value,  these  persons  will  say,  as  they  advanoe  in  age ;  and 
the  higher  the  prioe  we  gave  for  them,  the  greater  in  pro* 
portion  is  our  loss.  By  the  purchase  and  sale  of  indifferent 


dry  weather,  or  over  etony  roadi ;  tad  the  Bima  aeoident  hta  lometlmee  hap« 
pened  when  they  have  travelled  lome  eoneiderable  dlttanee  oyer  wet  and  heavy 
Toadi.    This  evil  may,  however,  be  averted  by  a  light  shoe. 
The  harneM  of  an  ox,  oomprislng  the  half  of  the  yoke  for  the  head 
and  neek,  and    the  traeee,  ufoally  coata  about  ISfr.,  the  in* 

tereitofwhlehat6pereent  amoontato •••  ..t ••,««•«..    Ofr.    6 

Hie  annual  wear  aad  tear  of  this  harness , 8       o 

TheshoelBg • •.; S       0 

Lighting  the  stable :, ••,«••     1        0 

Interest  of  the  eapital  (suppose  it  to  be  SQSfr.) , 14       4 

Chanoes of  mortsllty. •  • .•,, 7       fi 

Attendance  during  those  days  in  which  the  horse  does  not  work  •  •     S       6 


^ 


Slfr.  T 
An  ox,  when  no  longer  used  (br  work,  may  usually  be  sold  at  the  price  ori« 
ginally  i^ven  for  him,  and  wUI  even  fotch  more  than  his  original  prioe  if  he 
has  been  put  up  to  ftitten  j  but  this  latter  eironmstanee  supposes  that  he  has 
been  kept  in  idleness  for  a  considerable  time,  and  has  been  particularly  well 
fed  and  careftilly  tended,  and  is,  therefore,  altogether  foreign  to  the  present 
calculation.  We  will,  therefore,  suppose  that  the  ox  is  [sold  at  the  same  time 
of  the  year  at  which  he  was  purchased,  and  in  snob  a  case  he  will  foteh  about 
the  same  sum.    We  will  now  sum  up  these  data. 

The  keep  of  a  good  draught  horse  for  805  days,  at  10  kilogrammes  of  arti- 
ficial fodder  per  day,  or  its  equivalent  in  clover,  loceme,  green  tares,  or  In 
boiled  potatoes,  or  carrots,  amounts  to  6,086  kilogrammes,  the  value  of 

which,  at  6Ar.  for  every  100  kilogrammes,  is.  •••,...., 846fr«  76 

An  additional  supply  of  com  during  two  months  of  extra  labour, 

before  the  hone  is  turned  out  to  grass , , ,        3        0 

Expenses  already  estimated     , ,,,     HO      00 

i06fr.  36 
According  to  my  own  experience,  I  should  say  that  a  horse  cannot  be  worked 
more  than  960  days  with  advantage.  The  author,  whose  experience  is  of  much 
longer  standing  than  mine,  gives  it  as  his  opinion  that  a  horse  may  nnerally 
be  worked  300  days  in  the  year.  If  we  divide  the  sum  total  by  800,  we  shaii 
find  that  the  daily  expense  averages  about  Ifr.  66e. 

The  feed  of  an  ox  amoonto  to  about  80  kilogrammes  of  artificial  fodder,  or 
its  equivalent  in  clover,  lucerne,  green  tares,  boiled  potatoes,  or  carrots  t  total 
7,800  kilogrammes  per  year,  the  value  of  which^  at  6fr.  per  100  kilogrammes! 

amounts  to d66fr.  0 

Expenses  above  detailed ,.., ,,^,  ai      7 


w^^m 


I  should  also  estimate,  flpom  my  own  experience,  the  number  of  days  which 
an  ox  can  be  worked  in  the  year  with  advantage  is  290 )  but  our  author  raekons 
it  at  960.  Now,  a  day's  labour  of  an  ox  being  in  value  to  that  of  a  horse  as  3 
to  4,  these  960  would  only  be  equivalent  to  187*6  days'  labour  of  a  horse.  Di- 
vldCng  806fr.  7c.  by  this  number,  we  obtain  a  daily  average  of  9fr .  1 1  c,  In  this  cal- 
culation I  have  not  Uken  into  account  the  greater  amount  of  time  expended 
by  the  drivers  of  oxen  in  the  execution  of  those  operations  which  are  performed 
•0  much  more  expeditiously  by  homes.    Heaee  it  follows  that  Iha  same  quan- 


horses,  it  is  scarcely  possible  to  lose  to  the  same  amount ; 
and  the  necessity  of  employing  a  large  capital  is  also  ob- 
viated, and  less  damage  sustained  in  case  of  accident. 
They  therefore  generally  purchase  horses  which  have  been 
badly  used,  or  are  no  longer  suited  to  the  work  for  which 
they  were  originally  intended,  but  which  are,  nevertheless, 
still  capable  of  drawing  the  plough  or  the  harrow ;  and 
they  base  this  practice  on  recollections  of  animals  thus 
purchased,  which  have  been  brought  into  such  condition 
by  dint  of  care  and  good  feeding  as  to  be  equal  to  all  the 
work  required  from  them,  and  which  have  afterwards  been 
sold  for  more  money  than  they  originally  coat.  If  the 
maintenance  of  the  horse,  under  different  points  of  view, 
were  the  only  thing  which  it  was  necessary  to  consider, 
this  mode  of  proceeding  would  not  be  so  bad.  But,  in 
agricultural  operations  of  any  extent  or  contmuance, 
horses  of  this  dLcriplion  are  not  to  be  depended  upon! 
They  are  subject  to  frequent  attacks  of  illness,  and  the 
amount  of  work  of  which  they  are  capable  is  very  doubt- 
ful ;  besides,  in  cattle  thus  collected,  all  have  not  an  equal 
proportion  of  strength,  courage,  or  endurance  j  nor  are 


tlty  of  work  which,  wfaeo  performed  hy  hones,  would  cott  only  9fr.  10c.  would, 
when  performed  by  oxen,  cost  4^*.  22c.  The  oalculatlons  which  are  contained 
In  some  tobseqiient  pages  exhibit  the  namevona  difllnrencea  which  exist  in  the 
manner  of  feeding  animals  in  different  countries  and  districts.  That  the  prices 
of  all  commodities  are  equally  variable  Is  a  fhct  of  which  very  few  can  be 
Ignorant.  I  have  not  pretended  to  dedde  so  delicate  a  question  as  the  expe- 
diency of  keeping  most  horses  or  most  oxen,  or  of  confining  oneself  either  to 
horses  or  oxen ;  but  have  merely  endeavoured  to  put  each  of  my  readers  in 
the  way  of  making  an  estimation  of  thehr  advantages  or  disadvantages  for  him- 
self, according  to  the  peculiar  circumstances  of  his  agricultural  operations,  and 
the  price  of  eaeh  commodity  In  the  eountry  in  which  he  lives. 

Thera  cannot  be  a  doubt  that,  in  places  where  the  ftrmer  has  an  abundanoe 
of  pasture  ground  at  his  disposal  which  he  cannot  otherwise  employ,  the 
saving  it  will  produce  to  him  in  food  fbr  cattle  during  the  summer  will  greatly 
modi^r  this  estimate;  but  this  modification  will  notaotnally  be  so  great  as  it 
appears  at  first  sight,  because  the  ox  which  has  had  to  seek  its  food  in  the 
fields  is  neither  so  strong  nor  so  ftesh  as  one  that  has  been  fed  in  the  stable 
and  had  a  good  supply  of  rich  fodder« 

It  appears,  lUso,  that  in  some  countries  the  ox  is  more  moderate  In  his  appe- 
tite, and  consumes  less  food  than  those  in  the  country  in  which  I  live ;  on  this 
point  every  one  must  endeavour,  by  repeated  experiments,  to  ascertain  the 
average  of  his  particular  locality,  and  make  his  calculations  accordingly.  I 
have  supposed  the  oxen  to  be  fhstened  together  with  yokes ;  I  am,  however, 
fkf  from  admitting  that  this  is  the  best  method ;  but  I  believe  it  to  be  that 
which  la  moat  generally  praotisedt^FABHOH  Tbaks. 
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they  all  equally  accustomed  to  work ;  a  regular  and  sys- 
tematic course  of  tillage  cannot  be  carried  on  with  such 
teams,  unless,  indeed,  several  additional  horses  are  kept 
in  reserve.  If  we  cannot  depend  upon  the  force  which  is 
at  our  disposal,  all  tables  and  calculations  become  utterly 
useless.  It  not  unfrequently  happens  that  a  pair  of 
horses,  which  are  unable  to  work,  and  whose  places  can- 
not immediately  be  supplied  at  a  time  When  several  urgent 
operations  are  necessary  to  be  done,  will  occasion  a  loss 
which  will  far  outweigh  the  profit  expected  to  result  from 
the  saving  in  question.  The  non-employment  of  the  one 
causes  irregularity  in  the  work  of  several  others.  I  am, 
therefore,  of  opinion  that  these  worn-out  horses  can  only 
be  advantageously  purchased  for  spare  or  relay  teams,  or 
to  be  temporarily  employed  in  improvements,  buildings, 
or  repairs. 

The  principal  teams  should  consist  of  horses  of  the 
same  breed,  well  set  about  the  shoulders  and  neck,  havmg 
a  deep  chest,  and  round  in  the  carcass.  They  should  not 
be  large  boned,  but  have  plenty  of  sinew ;  should  be  docile 
and  patient,  not  too  spirited,  and  have  good  legs  and  feet. 
It  is  only  on  very  tenacious  soils  that  it  is  necessary  to 
use  the  large  heavy  horses,  which  require  an  abunoant 
supply  of  food  and  very  great  care  in  order  to  keep  up 
their  strength.  For  ploughing,  it  is  necessary  to  have 
robust  horses,  which  are  able  to  stand  constant  work,  and 
keep  up  their  flesh  and  strength  even  when  badly  tended 
and  irregularly  fed. 

This  breed  of  horses  was  formerly  common  to  several 
provinces  of  Germany ;  but,  at  the  present  day,  it  is  be- 
coming scarce,  because  the  growth  of  those  belonging  to 
small  farmers  has  been  retarded  or  impeded  by  want  of 
attention,  and  by  premature  labour ;  and  on  the  large 
estates  the  breed  has  been  crossed  and  re-crossed,  until 
it  is  deprived  of  all  those  qualities  which  rendered  it  so 
valuable  for  agricultural  purposes.*    Those  among  the 

*  An  evil  which  sxiAts  to  an  incalculable  extent  in  this  country.  A  colt  or 
a  calf  is  what  la  sought  for,  no  matter  what  the  chwacter;  the  principal 
question  is,  at  how  small  a  price  the  serrices  of  the  male  caa  he  procoied* 
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large  farmers  who  do  not  breed  horses,  and  endeavour  to 
improve  and  beautify  the  race  to  the  utmost,  expressly  for 
the  purpose  of  seUing  them  to  the  highest  bidder,  have 
ahnost  whoUy  abandoned  the  practice,  from  the  persua- 
sion that  they  can  purchase  all  those  which  they  require 
for  their  agricultural  operations  at  a  much  cheaper  rate 
than  they  could  rear  them  on  their  own  estates. 

But  those  who  know  the  value  of  a  strong,  active, 
vigorous,  and  weU-proportioned  breed  of  horses,  will  con- 
sider the  advantage  of  possessing  such  animals  as  are 
fully  equivalent  to  the  extra  expense  of  rearing  them.  A 
team  of  horses,  bred  upon  the  land,  and  matched  not  so 
much  with  regard  to  colour  as  to  bodily  strength  and  en- 
durance, may  be  used  with  a  degree  of  confidence  which 
can  never  be  felt  when  using  cattle  differing  from  each 
other  in  qualities  and  in  breed,  or  which  were  purchased 
at  different  places.  Low-priced  horses,  and  especially 
those  which  have  already  been  in  the  hands  of  horse- 
dealers,  have  generally  been  forced  in  their  growth,  and 
subsequently  brought  into  condition  by  rich  and  plentiful 
feeding ;  and  have  thus  laid  the  founcbtion  of  a  variety 
of  diseases.  This  internal  weakness  in  horses  is  the  cause 
of  frequent  accidents,  and  it  is  often  difficult  to  discover 
whether  they  are  attributable  chiefly  to  want  of  attention 
or  to  weakness  of  constitution.  When  horses  of  different 
breeds  are  harnessed  together  in  the  same  team,  and  it  is 
difficult  to  avoid  this  where  the  horses  are  separately  pur- 
chased, they  harass  and  impede  each  other ;  the  quick 
ones  incommode  those  whose  movements  are  slower,  and 
these  latter  are  a  hinderance  and  a  drag  upon  the  quicker.* 

Moreover,  in  the  generality  of  agricultural  establish- 
ments, as  we  shall  elsewhere  prove,  the  rearing  of  horses 
is  neillier  sa  difficult  nor  so  expensive  a  matter  as  is  gene- 
rally imagined. 

*  The  anthor  yery  jadlciously  recommends  the  having  a  select  breed  of 
horses  on  every  fkrm,  suitable  to  it,  and,  when  once  obtained,  to  breed  from 
that  stock,  in  preference  to  buying  animals  from  totally  unknown  sources, 
provided  circumstances  will  permit.  By  breeding  horses,  better  opportunities 
are  afforded  of  procuring  constitution,  strength,  and  action  in  the  animal,  and 
the  necessary  equality  in  these  particulars^  and  also  a  proper  training,  by  which 
many  viclow  hibita  are  preventedt 
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When  the  mares  are  put  to  the  male  at  the  proper  sea- 
son,  little  of  their  work  is  lost.  The  time  at  which  they 
bear  a  foal  and  begin  to  suckle  occurs  at  a  season  of  the 
year  when  they  may  be  allowed  to  rest,  and  from  that 
time  they  require  no  farther  attendance. 

In  external  apperance  a  good  ox  should  be  distin- 
guished, not  so  much  by  height  and  length  as  by  a  square 
built  form,  his  neck  should  be  finely  shaped  towards  the 
head,  and  thicker  towards  the  shoulder  and  breast ;  the 
chest  should  be  deep  and  broadi  the  flanks  full,  the  loins 
wide,  and  the  hips  large.  The  back  should  be  straight 
and  broad,  and  nearly  level  from  the  head  to  the  rump. 
The  legs  straight  and  sinewy,  and  the  hoofs  long  and 
hollow ;  and  both  legs  and  feet  should  be  supple,  and 
not  stiff  and  awkward.  The  ox  ought  not  to  knock  his 
hind  legs  together,  as  is  often  the  case  with  those  which 
are  narrow  and  high  in  the  le^s.  He  should  have  a  brisk 
air,  and  a  backward  glance  ot  the  eye,  without,  however, 
being  shy  or  intractable.  Large  and  smooth  horns  are 
at  once  an  indication  of  health  and  strength,  and  useftil 
for  fixing  and  supporting  the  yoke  and  the  guides.  The 
EngUsh  consider  a  thick,  clumsy  head,  and  a  lar^ 
dewlap,  as  an  indication  of  weakness  or  deficiency  m 
other  parts ;  while  many  persons,  on  the  contrary,  regard 
these  as  favourable  signs.  The  height  of  the  ox  from 
the  feet  to  the  withers,  to  which  many  give  exclusive 
attention,  is  a  very  uncertain  indication. 

Young  oxen  may  be  harnessed  at  the  age  of  five  years ; 
but  if  the  farmer  wishes  his  cattle  to  acquire  their  full 
strength,  and  to  retam  it  for  any  considerable  period,  he 
must  avoid  over-loading  or  over-working  them  before 
they  have  attained  their  seventh  year. 

It  is  the  opinion  of  most  agriculturists  that  an  ox 
should  not  be  suffered  to  Uve  more  than  ten  years,  be- 
cause, after  that  time,  he  becomes  unfit  for  fattening, 
and  it  is  difficult  to  dispose  of  him.  Nevertheless,  even 
supposing  that  an  ox  does  lose  somewhat  of  his  dispo- 
sition to  fatten,  and  his  flesh  becomes  less  valuable — ^facts 
which  I  have  never  yet  been  able  to  discover^  since  I 
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have  often  obtained  excellent  meat  from  oxen  thirteen 
years  old,  which  have  fattened  kindly — ^the  work  which 
strong  and  well-trained  beasts  of  this  description  are 
capable  of  performing,  will  alone  render  it  worth  while 
to  keep  them  longer.  It  is  not  until  his  ninth  year  that 
an  ox  acquires  his  fiill  strength  and  vigour,  and  is  best 
able  to  endure  fatigue;  and  he  will  continue  equally 
active  until  he  is  sixteen  years  old>  if  he  has  not  been 
over-wrought  in  his  youth.* 

Few  thmgs  require  so  much  care,  patience,  and  atten- 
tion as  the  training  of  oxen,  accustoming  them  by  degrees 
to  draught,  gradually  increasing  their  load,  and  teaching 
them  to  move  more  quickly  by  harnessing  them  with 
those  which  move  rapidly.  Their  subsequent  utility 
depends,  in  a  great  measure,  upon  this  traming ;  and  it 
is,  therefore,  most  important  that  the  business  should  be 
entrusted  to  experienced  persons,  who  will  prevent  them 
from  acquiring  a  habit  of  creeping  along,  without  the 
general  cause  arising  from  over-loading  or  over-heating 
them. 

If,  in  rearing,  tending,  and  training  oxen,  the  same 
care  and  attention  were  used  as  are  bestowed  on  horsesi 
the  improvement  of  the  ox  might  be  carried  to  a  very 
great  extent. 

In  the  feeding  of  horses  the  following  instructions 
must  be  attended  to.  The  kind  of  grain  cenerally  given 
to  them  is  oats,  and  many  persons  consider  this  as  the 
only  kind  of  grain  which  is  good  for  them.  It  is,  how- 
ever, certain,  that  a  proper  quantity  of  any  species  of 
grain,  each  in  proportion  to  its  nutritive  qualities^  is  both 
profitable  and  beneficial  to  horses. 

*  Th«  age  of  oxen  htn  tnentloaed  appeam  extraordinary,  being  to  mach 
greater  than  is  known  to  attain  in  England.  The  early  maturity  to  which 
OttT  breedi  hare  been  foreed,  may,  in  some  measure,  account  for  it ;  but  an  ox 
cajmble  of  work  at  tlie  age  of  sixteen  yean,  seems  to  require  a  greater  cause 
to  occaahm  the  di^rence.  Ours  ar«  rarely  worked  beyond,  seren  years  old. 
Hiere  waa*  some  years  since,  a  wild  ox  at  ChilUngham  CasUe,  in  Nortlimn'* 
herland,  wnich  had  nached  the  age  of  scTenteen  years,  having  been  kept  for 
the  purpose  of  trying  the  period  of  extreme  longerlty.  The  animal  died  at 
that  age,  liaying  for  some  years  previous  been  unable  to  move  to  any  distance, 
or  to  ned  on  tm)  usual  articles  of  maintenance.  The  ages  stated  by  the  author 
appear  incredible  in  our  couatr7,««-EDiTOBS. 
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Vegetables,  as  beans,  peas,  and  tares,  are  perfectly 
well  adapted  to  the  constitution  of  the  horse,  and  are 
even  preferable  to*  grain  properly  so  called.  The  kind 
of  grain  which  can  be  given  to  horses  with  most  advan- 
tage, is  always  that  which  can  be  obtained  at  the  cheapest 
rate  in  proportion  to  its  nutritive  quaUties.  The  propor- 
tional value  of  different  kinds  of  grain,  as  will  be  shown 
more  at  length  in  another  place,  is  as  follows  : — 

Oats 5 

Barley 7 

Bye 0 

Wheat 19 

Vegetables 10  to  11 

It  is  customary  to  give  the  horses  a  quantity  of  hay 
along  with  their  com,  the  nutritive  qualities  of  which  can- 
not be  denied ;  and  also  chopped  straw,  which  latter  is 
given  with  the  intention  of  facilitating  mastication  and 
filling  the  stomach,  but  which  contributes  little  towards 
nutrition,  properly  so  called,  when  there  is  no  grass 
mixed  with  it. 

In  proportion  as  the  quantity  of  hay  is  increased,  the 
quantity  of  com  may  be  diminished,  and  vice  versa. 
Experience  tends  to  prove  that  an  increase  of  com  is 
most  advantageous  for  quick  and  forced  work,  but  that 
an  additional  quantity  of  hay  is  best  for  slow  and  con- 
tinuous labour. 

A  tolerable-sized  horse,  properly  worked,  generally 
requires  about  10  lbs.,  or  3  metzen  of  good  oats  a  day 
throughout  the  year,  and  as  it  is  frequently  necessary  to 
increase  this  quantity,  the  yearly  amount  must  be 
reckoned  at  70  bushels.* 

Besides  this  allowance  of  grain,  it  is  also  necessary, 
in  order  to  keep  up  the  strength  during  long  and  con- 
tinuous labour,  to  give  10  lbs.  of  hay  each  day;  and, 

*  The  word  here  and  elsewhere  translated  bushel  is  a  Qerman  word 
(scheffcl).  It  seems  to  be  applied  to  a  great  many  different  measures.  At 
Berlin,  the  ihiffei  is  nearly  twice  as  much  as  the  English  bushel ;  at  Stutgard, 
between  three  and  four  times  as  large  as  at  Berlin ;  at  Weimar,  between  two 
and  three,  and  at  Munich,  four  times  as  large.  The  metzen,  also  a  German 
measure,  seems  to  be  of  such  a  size  that  14  two-fifths  are  requh^  to  make  a 
bushel. 
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lastly,  a  quantity  of  cut  straw  is  mixed  with  the  corn,  and 
increased  or  diminished  in  proportion  with  the  quantity 
of  hay  given  to  the  horse. 

The  annual  feed  of  a  horse  therefore  costs — 

70bii8]id8ofoateat5  t • • •    860 

98  quintals  of  hay  tt  3  i 99 

449 
To  which  most  be  added 

Interest  of  purchase  money • 94 

Annual  decay • •      48 

Shoeing 14 

86 
Total    586  t 

The  straw  is  omitted,  as  being  compensated  by  the 
value  of  the  dung. 

If  a  bushel  of  rye  be  valued  at  1 J  rix-doUars,  one  { 
will  be  worth  four  groschen  six  deniers,  and  consequently 
a  horse  will  cost  one  hundred  rix-doUars  and  seven  groschen 
per  annum. 

It  is  very  difficult  to  estimate  the  yearly  expense  of  the 
keep  of  a  horse  in  those  places  where  they  are  crazed  all 
the  summer,  or  where  they  are  fed  during  wintir  on  chaff 
only,  or  during  harvest  time  on  the  cuttings  of  the 
sheaves  and  a  little  com ;  these  customs  are  altogether 
incompatible  with  an  active  system  of  cultivation,  and  are 
not  at  all  calculated  for  those  teams  which  are  in  constant 
work. 

There  is  now  no  longer  any  doubt  that  horses  may  be 
kept  in  perfect  health  and  vigour  without  having  any 
com,  and  by  means  of  a  far  less  expensive  system  to  the 
farmer,  viz.,  that  of  giving  them  clover  and  green  tares  in 
summer,  and  potatoes,  carrots,  and  other  nourishing  roots, 
in  the  winter.  Although  the  quantity  of  these  roots 
consumed  by  the  cattle  is  so  great  as,  when  the 
value  of  them  is  reckoned  according  to  the  market  price 
in  towns,  to  render  the  advantage  derived  from  the  use 
of  them  apparently  doubtful,  yet,  since  they  are  less  ex- 
pensive to  the  grower  than  com,  and  the  carrying  of  them 
to  market  would  be  attended  by  very  great  inconvenience 
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and  expense,  it  is  better  to  have  them  consumed  by  the 
cattle  during  the  progress  of  the  agricultural  operations. 
The  results  of  several  experiments  p^ormed  on  a  large 
scale  have  rendered  the  advantage  of  this  system  of  feed- 
ing no  longer  doubtful,  and  when  it  has  become  generally 
understood  and  adopted,  the  question  as  to  the  respective 
merits  of  horses  and  oxen  will,  perhap,  be  differently  con- 
sidered. We  shall  enlarge  more  fully  on  this  subject 
elsewhere. 

In  order  to  keep  oxen  in  good  condition,  they  should 
receive,  on  an  average,  20  lbs.  of  hay  each  per  day  during 
the  whole  of  the  time  that  they  are  kept  upon  dry  food ; 
consequently,  40  quintals  of  hay  must  be  allowed  for 
each  ox.  if  a  considerable  quantity  of  chaff  or  win- 
nowed siftings  be  ffiven,  30  quintals  will  be  sufficient. 
By  this  means  theur  strength  and  health  will  be  fully 
sustained,  and  they  will  be  equal  to  all  the  labour  which 
may  be  required  of  them  during  the  winter. 

In  those  establishments  where  so  great  a  quantity  of 
hay  cannot  be  spared  for  the  oxen,  its  place  is  supplied 
by  the  grain  which  is  best  adapted  for  this  purpose,  after 
having  passed  under  the  miU-stone  (crushea).  A  bushel 
of  oats^  in  the  feeding  of  cattle  is  equivalent  to  a  quintal 
of  good  hay.  If,  therefore,  an  ox  receives  8  lbs.  of  oats 
per  day,  his  daily  allowance  of  hay  may  be  diminished  by 
6  lbs.,  and  his  strength  will  not  decrease  in  consequence, 
and  may  possibly  augment. 

The  best  food  for  oxen  during  the  winter  season  cer- 
tainly is  potatoes  and  other  nomishing  vegetables.  If 
an  ox  receives  two  metzenf  of  potatoes,  together  with 
12  lbs.  of  hay  per  day,  numerous  experiments  tend  to 
prove  that  he  wiU  be  kept  in  full  vigour. 

In  summer,  when  the  oxen  are  turned  into  the 
pasture-field,  one  and  a-half  cows  are  usually  reckoned  to 
each  ox ;  consequently,  if  the  cost  of  a  cow  be  estimated 
at  four  bushels  of  xye,  or  86  J,  that  of  an  ox  at  pas- 


*  Abont  96  kllogniwaiiMB. 

t  About  6  kilo^uuDM,  besides  stntw  ad  HbUum.-^TtiTittcn  TbAni. 
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tture  must  be  estimated  at  54  { ;  or  they  are  fed  in 
the  stable  on  green  dover^  tares^  or  other  esculent  vege« 
tables.  An  ox,  when  rather  severely  worked,  will  con* 
smne  one  and  a-half  square  perches  oi  red  doyer  on  an 
average  per  day,  in  two  feeds,  and,  consequently,  an  acre 
and  a  quarter  m  about  four  months.  If  an  acxe  of  clover 
be  valued  at  36  |,  this  vnll  amount  to  45  {. 

Thus,  the  maintenance  of  an  ox,  according  to  the  dif« 
ferent  methods  of  which  we  have  spoken,  may  be  esti- 
mated as  follows  ;— 

(a)  40qaiiita]«of]iay,at3t 180 

Paitnragein  Bummer , ••'..      64 

1741 

(b)  Hay  for  900  days,  at  ISlbs.  per  day,  SySOOlbf.  1       ott 

atdlperllOlU     /  ^ 

Oats  for  dOO  days,  at  Slbs.  per  day.  ISA  bushels  \  ^x 

at  6t  per  bushel    ..............! J  ^* 

Pasturage   ••••••••••••• • ••••  54 

814it 

(c)  Hay  for  SCO  days,  at  lOIbs.  per  day,  2,0001bs ....      64 
Potatoea   for  900  days,  at  S21ba.  par  day,l       ^ 

44  bushds  at  1 1  per  bushel  •• • J 

Pasturage    .«••••••• •• ••••      64 

158 1 

(d)  Stable  fteding. 

18  quintals  of  hay  at  3 1  per  quintal   ••..  54 

8  metaea  of  potatoes  per  day,  81  bushels  at  1  «« 

It  per  bushel J  ** 

GreendoTer  , •••••• 45 

"l20t 


tn  point  of  intrinsic  value  or  nutritive  quality,  it  may 
be  admitted  that  110  lbs.  of  hay  are  equivalent  to  481b8. 
or  one  bushel  of  oats,  and  to  200  lbs.  or  two  bushels  of 
potatoes.  But  the  cost  of  reproduction,  which  the  agri- 
culturist should  take  as  the  basis  of  his  calculation  in  all 
his  own  operations,  is  sometimes,  as  we  have  already 
observed,  very  different,  and  the  market  price  is  also 
subject  to  very  great  variation.  Sometimes  a  bushel  of 
oats  will  sell  for  more,  and  sometimes  for  less  than 
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110  lbs.  of  hay ;  and  even  when  they  are  equal  in  value, 
it  wiU  be  more  advantageous  to  the  farmer  to  give  his 
beasts  hay  than  to  give  them  oats,  because  the  former 
will  yield  a  greater  quantity  of  dung.  It  is  the  exist- 
ence of  this  difference  between  the  intrinsic  value,  the 
cost  of  reproduction,  and  the  market  price,  which  gives 
rise  to  the  advantage  of  feeding  cattle  in  one  way  rather 
than  in  another,  and  in  part,  also,  to  the  advantage  of 
keeping  one  species  of  cattle  in  preference  to  another,  ac- 
cording as  the  kind  of  food  the  consumption  of  which  is 
most  profitable  is  best  adapted  to  one  or  the  other  of 
these  species. 

Whichever  of  these  systems  of  feeding  may  be 
adopted,  the  oxen,  so  far  from  losing  condition  or  de- 
creasing in  strength,  will,  on  the  contrary,  increase  in 
value  so  much  as  even  to  cover  the  interest  of  their 
capital.  K,  however,  in  consideration  of  this  interest 
and  of  casualties,  12  |  be  added  to  the  sum  total,  the 
keep  of  an  ox  in  the  b^t  possible  manner  will  even  then 
scarcely  amount  to  one-fourth  of  that  of  a  horse ;  and 
even  if  we  admit  that  four  oxen  working  in  relays  wiU 
not  do  more  work  than  two  horses,  it  will  still  be  done 
cheaper  than  if  it  were  performed  by  these  latter  animals. 
It  must,  however,  be  observed,  that  in  bad  weather  oxen 
working  alternately  are  not  available  for  so  many  days 
as  horses,  and  that  the  proportion  of  the  one  to  the  other 
is  2  : 3,  or  at  most  5  : 6. 

In  treating  of  the  working  of  teams,  we  must  also 
consider  the  implements  by  means  of  which  the  opera- 
tions are  performed.  It  is  of  greater  importance  than 
most  persons  seem  to  imagine,  both  as  regards  the  execu- 
tion of  the  work  and  the  saving  and  the  better  employ- 
ment of  power,  that  the  construction  of  the  implement 
should  be,  as  far  as  possible,  perfect,  and  adapted  to  the 
locahty,  the  soil,  and  the  end  which  is  to  be  attained  by 
the  use  of  it. 

Although  so  much  attention  and  study  have  been 
devoted  to  the  improvement  and  perfecting  of  machines 
for  the  manufacture  of  fabrics,  and  so  great  and  sur* 
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E rising  a  diminution  of  labour  has  resulted  from  it,  yet 
ttle  attention  has  hitherto  been  paid  to  the  improvement 
of  agricultural  implements.  This  appears  to  arise,  in  a 
great  measure,  from  the  indolence  of  the  fsumers,  from 
their  want  of  mechanical  skill,  and  perhaps,  likewise, 
frY)m  the  declamations  of  certain  agricultural  theorists. 
These  persons  have,  in  fact,  inculcated  the  closest  eco« 
nomy  in  the  use  of  agricultural  implements,  and  advised 
that  they  should  not  only  be  constructed  at  the  least 
possible  expense,  but  also  that  their  niunber  should  be 
limited  as  much  as  b«e  necessity  wiU  aUow. 

They  argue  thus :  the  keeping  in  order  of  a  plough 
of  the  least  expensive  kind,  annually  amounts  to  five 
bushels  of  lye,  equal  to  45 1.  Now,  if  I  can  cany  on 
my  agricultural  operations  with  ten  ploughs  of  the  same 
kind,  and,  nevertheless,  ought  to  have  ploughs  of  two  or 
three  different  kinds,  I  must  have  at  least  a  twentieth, 
and,  instead  of  50  bushels,  these  ploughs  will  cost  me 
100  bushels  per  annum,  an  expense  which  will  scarcely 
be  compensated  by  a  saving  in  the  employment  of  animal 
power.  But  even  setting  aside  the  better  quality  of  the 
work,  it  will  easily  be  perceived  that  this  calculation  is 
founded  on  erroneous  principles.  There  certainly  is  less 
wear  and  tear  in  implements  that  are  worked  alternately, 
than  in  those  which  are  in  constant  use ;  and  if,  when 
not  wanted,  they  are  carefully  yyt  away  in  a  drv  place, 
the  wood,  by  being  dried  from  time  to  time,  will  be  kept 
in  better  preservation  than  if  constantly  used  on  a  humid 
soil;  this  is  so  much  the  case,  that  it  would  even  be 
advisable  to  have  spare  ploughs  if  only  one  kind  ware 
requisite.  Nothing,  then,  but  the  inta*est  of  a  larger 
capital  can  be  charged  to  the  account  of  this  diversity  of 
implements.  Consequently,  if  an  establishment  which 
requires  ten  ploughs  should  absolutely  spend  300  bushels 
of  lye  in  procuring  implements  of  a  superior  quahty,  or 
different  construction,  no  annual  increase  of  expenditure 
could  thence  arise  beyond  the  interest  of  these  300  bushels ; 
that  is  to  say,  fifteen  bushels,  and  this  would  soon  be 
compensated  by  the  mere  saving  of  animal  power. 
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The  enumeration,  valuation,  and  description  of  agricul- 
tural implements  must,  however,  be  deferred  to  another 
chapter.  At  present  we  shall  content  ourselves  with  observ- 
ing, in  order  accurately  to  determine  the  relative  prices  of 
these  labours,  that  in  general  the  expense  of  the  whole  gear 
in  which,  and  with  wUch,  a  horse  works,  may  be  estimated 
at  the  value  of  ten  bushels  of  rye  per  annum.  It  wiU,  of 
course,  be  understood  that  this  estimate  wiU  be  subject  to 
modifications  arising  fix)m  locality,  the  price  of  black- 
smith's work,  the  charges  of  the  cartwright,  the  harness- 
maker,  and  of  the  rope-maker ;  and  the  nature  of  the 
soil  and  the  condition  of  the  roads.  The  cost  of  the  gear 
of  an  ox,  when  employed  only  at  the  plough,  has  been 
estimated  at  no  more  than  one-fifth  of  this  sum.  If  they 
are  also  employed  in  carts  and  waggons,  a  kind  of  work 
for  which  they  are  not  so  well  adapted  as  horses,  but  in 
which  th^  cost  less  and  do  not  require  such  expensive 
harness,  the  cost  of  two  oxen  working  alternately  must 
be  estimated  at  scarcely  half  that  of  one  horse.  The 
harness-maker  has  little  or  nothing  to  do  with  the  harness 
of  oxen. 

In  order  to  obtain  all  the  necessary  data  for  a  general 
valuation  of  the  expenses  of  teams,  we  shall  speak  like- 
wise of  the  men  who  work  with  them.  It  is  principally 
necessary  to  know  the  exact  power  of  the  team  to  which 
the  man  is  to  be  appointed. 

If  the  expenses  arising  fit)m  the  emplo3rment  of  carters 
were  not  taken  into  account,  it  woula  be  most  advanta- 
geous, according  to  the  laws  of  mechanics  and  the  results 
of  certain  decisive  experiments,  to  employ  beasts  of 
draught  singly  as  much  as  possible.  Eor  it  is  an  ac- 
knowledged fact,  that  when  the  carriages  are  Ught  in  pro- 
portion, the  animals  can  draw  a  much  heavier  load,  and 
continue  at  work  for  a  much  longer  period  when  har- 
nessed separately.  Four  horses  harnessed  into  two  carts 
will  draw  a  much  greater  load  than  when  all  are  attached 
to  a  single  vehicle.  But  they  never  draw  so  much  as 
when  each  one  is  harnessed  separately  in  a  two-wheeled 
cart  of  suitable  constraction.     Experiments  made  in 
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England  have  proved  that  four  horses  harnessed  sepa- 
ratdy  in  four  two-wheeled  carts  are  equivalent  in  power 
to  eight  harnessed  together  in  one  waggon.  Tim  is 
aooounted  for  by  the  deviation  of  the  d^erent  lines  of 
traction,  the  unequal  apphcation  of  power,  the  want  of 
absolute  conformity  of  motion,  pace,  and  traction,  and  the 
frequent  action  of  forces  in  opposition  to  each  other, 
which  takes  place  when  the  horses  are  united  in  one  team. 
When  a  horse  works  alone  he  may  keep  the  true  line  of 
traction,  and  preserve  an  uniform  rate  of  motion ;  he  is 
not  urged  on  by  emulation,  or  forced  into  exertions  beyond 
hia  straigih  by  the  activity,  or  impeded  by  the  sluggish- 
ness, of  his  companions.  But  the  horses  must  be  well 
trained  and  be  accustomed  to  the  guidance  of  signs  and 
words,  and  the  harness  and  vehicles  must  be  carefully 
arranged,  or  it  is  utterly  impossible  that  one  man  can 
regulate  and  guide  three  or  four  horses,  when  each  one  is 
attached  to  a  separate  cart.  And  since  it  is  impossible 
always  to  employ  an  equal  number  of  one-horse  vehicles 
at  a  time,  only  one  man  is  kept  for  the  horses,  who  takes 
care  of  them  in  the  stable,  and  those  which  work  with 
them  are  hired  by  the  day  or  by  the  task.  This  system 
also  requires  good  and  even  roads. 

If,  according  to  our  custom,  the  servants  who  look 
after  the  horses  are  also  made  to  work  with  the  teams, 
only  one  man  is  usually  allowed  for  every  four  horses,  and, 
in  that  case,  when  the  work  is  heaviest  the  straw  is  cut 
ready  for  him.  In  some  agricultural  establishments  two 
men  are  allowed  to  every  four  horses,  the  second  being 
termed  assistant  carter  or  stable-boy.  This  arrangement 
is  generally  found  on,  and  is  particularly  adapted  to,  those 
farms  in  which  the  horses  are  principaUy  used  for  plough- 
ing, and  are  harnessed  in.  pairs  instead  of  teams  consist- 
ing of  four  animals. 

Where  four  horses  are  worked  together,  it  is  customary 
at  times,  when  it  becomes  absolutely  necessary  to  separate 
them,  to  entrust  two  to  a  day  labourer,  or  an  assistant 
driver  is  kept  for  a  number  of  teams. 

The  custom  of  using  three  horse  teams,  which  has 
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lately  been  introduced  into  some  countries,  or  that  of 
keeping  one  man  for  three  horses,  is  in  my  opinion  dis- 
advantageous. If  the  expenses  of  the  household,  properly 
so  called,  be  equally  diviaed  amongst  the  several  persons 
which  compose  it,  the  keep  of  the  man  who  looks  after 
the  horses  must  be  regarded  as  equal  to  84  bushels  of 
rye.  I  estimate  the  wages  and  other  perquisites  of  each 
servant  at  16  bushels  of  this  grain.  According  to  this 
calculation,  a  man  capable  of  dnving  and  taking  care  of  a 
team  of  four  horses,  wiU  cost  the  value  of  50  bushels  of 
rye  per  annum. 

With  regard  to  oxen,  it  is  generally  managed  that  one 
man  shall  attend  to  and  feed  or  look  after  them  in  sum- 
mer while  they  are  grazing ;  but  those  who  work  with  the 
teams  and  who  remain  all  day  in  the  field  with  the  relay 
teams  are,  for  the  most  part,  day  labourers ;  and  at  each 
change  the  relays  are  brought  to  them  by  the  herdsman. 
The  expense  of  this  man  may  be  estimated  at  the  value  of 
40  bushels  of  rye  per  annum.  He  can  very  well  look 
after  thirty  oxen,  and  such  a  man  must  be  kept  even  for 
a  smaller  number  of  beasts. 

I  am  well  aware  that  in  many  countries  the  main- 
tenance of  a  servant  is  valued  at  a  much  less  sum ;  but 
in  the  greater  number  of  cases  it  will  be  found  to  amount 
to  that  now  stated. 

I  shall  now  recapitulate  the  expenses  of  labour  as  per- 
formed by  horses  and  oxen,  and  draw  a  comparison  be- 
tween them. 

The  expense  of  a  horse  is  as  follows : — 

« 

Feed  440t 

Interest  of  capital,  depreciation  in  valne,  and  shoeing  86 

The  hamcM  and  implements  with  which  he  works. ...  00 
A  man  to  take  care  of  four  horses  cost  400  Xt  conO 

sequently  one-fonrth,  or  100 1,  most  be  reckoned  I  100 

to  each  horse. •  ..• , J 

726 1 

If,  then,  300  days'  labour  cost  725  J,  each  horse  will 
cost  2-41  t  per  diem.  But  if,  during  one-half  of  this 
time  the  horses  work  separately  in  two  teams,  so  that  the 
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four  require  an  extra  day-labourer  for  1 60  days,  we  must 
add  37'5  |  per  annum  to  the  oo8t'l>f  each  horse,  and 
consequently  the  value  of  a  day's  work  will  then  amount 
to  2-54  J. 

According  to  the  four  methods  of  feeding  oxen,  the  ex- 
penses of  which  have  already  been  calculated,  an  ox,  if 
thoroughly  well  fed,  will  cost : — 

Forfeeding   ' 168|t 

Bisk • 18 

Harness  for  team 22| 

Herdsman  (reck  onJng  this  man  at  40  bushels  for  90  oxen)    1 3 
Bztn  driver  for  160  days 68| 

8771* 
Two  Dzen  working  alternately  tl^erefore  ooat  566 1* 

Thus,  during  the  250  working  days,  which  is  usually 
the  average  number  in  a  year,  the  labour  of  two  oxen 
working  alternately  will  cost  2*2  }  per  day.  The  labour 
of  a  horse  costs  264  |  per  day;  that  is  to  say,  0*34  \ 
more  than  two  oxen  working  alternately.  Local  circum- 
stance may  easily  modify  this  difference,  rendering  it 
sometimes  greater  and  at  other  times  less.  It  should  be 
particularly  observed,  that  we  have  here  founded  our  cal- 
culations on  the  supposition  that  the  oxen  are  better  fed 
than  th^  are  in  general,  and  we  have  also  supposed  them 
to  do  much  more  work  than  is  usually  exacted  from  them 
in  our  country. 

In  all  those  agricultural  operations  for  which  oxen  are 
as  well  adapted  as  horses,  two  of  the  former  working  al- 
ternately will  do  more  work  than  one  horse ;  but  there 
are  many  circumstances  in  agriculture  in  which  the  supe- 
riority of  oxen  is  far  less  considerable ;  sometimes,  in  fact, 
it  diminishes  so  much  as  no  longer  to  compensate  for  the 
trouble  of  attending  to  two  kinds  of  draught  cattle,  or  for 
the  inconveniences  attending  the  use  of  two  kinds  of 
teams.  For  instance,  on  a  farm  which  would  require  at 
least  twelve  horses,  and  where  eight  oxen  might  also  be 
employed,  it  would  be  much  better  to  keep  four  additional 
horses  instead  of  the  oxen ;  unless,  indeed,  the  pasturage 
for  the  latter,  and  the  care  which  they  would  require, 
should  amount  to  very  little. 
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The  Mowing  ate  the  principal  kinds  of  labour  per- 
formed with  teams  :—- 

1.  PlofugUng. — The  data  concerning  the  daily  amount 
of  work  executed  by  a  plough  vlEoy  considerably.  Some 
persons^  from  their  own  experience,  state  it  to  be  1^ 
acres ;  others,  2^ ;  and  some  even  8  acres.  All  these 
data  are  founded  on  actual  observations ;  but  we  must 
weigh  and  examine  all  the  circumstances  under  which  the 
observations  were  made,  and  which  occasion  this  differ- 
ence. The  principal  reason  is  the  breadth  of  the  furrow. 
If  a  plough  cut  furrows  6  inches  wide  on  a  surface  of  30 
Rhine-perches  in  extent,  I  shall  have  to  make  720  ;  but 
if,  on  the  contrary,  I  make  these  furrows  10  inches  wide, 
I  shall  only  have  432.  Supposing  this  surface  to  be  30 
perches  in  length,  the  team  will,  in  the  former  case  have 
to  travel  over  lOJ  geographical  miles,  and  in  the  latter 
6m  miles,  not  reckoning  the  distance  passed  over  in  re- 
turning to  the  ends  of  the  furrows.  It  should,  therefore, 
always  be  borne  in  mind  that  the  quantity  of  work  which 
can  be  executed  by  one  plough  in  a  day  is  regulated  by 
the  width  of  the  furrows  or  trenches.* 

On  land  of  a  medium  quality,  the  furrows  are  usually 
made  9  inches  wide.  In  this  case  the  plough  passes  over 
a  surface  of  14,400  perches,  or  7s  geograpUcal  miles,  in 
the  space  of  5  acres.  The  turns  will  be  more  or  less  fre* 
quent,  and,  consequently,  the  distance  passed  over  in  tam- 
ing greater  or  less,  according  to  the  length  or  breadth  of 
the  land  which  is  to  be  ploughed ;  and  7^  miles  may, 
however,  be  taken  as  the  average  in  most  cases.  If,  in 
consequence  of  this  breadth  of  furrow,  2^  acres  are 
ploughed  in  a  day,  the  beasts  of  draught  and  the  men 
travel  over  SJ  miles,  and  this  is  the  utmost  that  can  be 
expected  from  them  in  continuous  labour.  The  narrower 
the  trenches  or  furrows,  the  smaller  the  extent  of  ground 
which  can  be  ploughed  in  a  day,  and  vice  versa.  It  is 
likewise  necessary  to  consider  the  nature  of  the  soil, 
whether  it  is  light  or  tenacious.  The  next  thing  to  be 
considered  is  the  depth  of  the  furrow,  in  which  every 

*  A  Pnudaii  acre  contains  only  3,053  iqnare  yards— a  statata  acre,  4,S40. 
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additional  half  inch,  especially  where  the  soil  is  heavy, 
often  makes  a  very  great  dmerence  in  the  resistance 
which  it  opposes  to  the  plough.^ 

Lastly,  the  constraction  of  the  implement  is  of  con- 
siderable importance.  A  well-constrocted  plough  over- 
comes the  resistance  of  the  soil  much  more  easily  than 
one  of  inferior  constraction ;  this  may  be  particularly 
observed  in  argillaceous  soils,  and  where  deep  furrows 
are  cut ;  the  cc^le  are  less  fatigued  by  a  good  plough, 
and  they  can  move  more  rapidly  and  their  progress  ia  less 
impeded. 

On  light  soils,  where  the  friction  is  not  very  great,  the 
ground  is  usuaUy  prepared  by  a  horse  hoe ;  this  method 
fecilitates  the  cutting  of  deeper  furrows  in  ploughing. 

After  what  has  just  been  said,  it  will  no  longer  be  a 
matter  of  surprise  to  find  such  discrepancies  in  the  reports 
ftimished  by  practical  agriculturists  of  the  quantity  of 
work  performed  by  their  ploughs.  But  it  is,  generally 
speaking,  very  necessaiy  to  make  a  distinction  between 
the  performance  of  the  ploughs  when  particular  attention 
is  paid  to  them,  at  the  tunes  of  press  of  work,  and  when 
the  weather  is  favourable,  and  their  average  performance 
throughout  the  yeai*. 

This  kind  of  labour  and  the  moving  power  which  it 
requires,  will  be  enlarged  upon  when  we  treat  of  plough- 
ing in  particular.    We  will  here  admit  that  in  the  latter 
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part  of  the  autumn,  on  what  is  called  barley  land,  com« 
posed  of  equal  parts  of  argillaceous  and  san<fy  soil,  two 
acres  per  day  may  be  well  ploughed ;  and  when  the  fur- 
rows are  deeply  cut  to  extirpate  the  harvest  roots,  an 
acre  and  three  quarters  per  day  may  be  ploughed.  In 
the  spring  two  acres  may  be  ploughed  for  peas,  oats,  and 
the  first  barley-crops ;  and  two  acres  and-a-half  for  the 
second.  In  breaking  up  the  land  to  lie  fallow,  two  acres ; 
in  ploughing  the  ground  over  again,  two  acres  and-a-half ; 
and  in  ploughing  for  seed,  two  acres  and  a  quarter. 
These  are  averages  which  may  be  exceeded  when  the 
weather  is  favourable,  or  diminished  when  it  is  not 
propitious. 

In  general,  a  plough  drawn  by  two  good  oxen,  work- 
ing alternately,  will  execute  a  quarter  of  an  acre  per  day 
more  than  one  drawn  by  horses. 

2.  Harrowing. — ^In  this  operation  there  are  still 
greater  differences  in  the  amount  of  work  done  than  in 
ploughing.  In  fact,  every  thing  depends  on  the  care 
and  on  the  implements  with  which  this  important  process 
is  executed.  Cross-harrowing  is  most  efiicacious,  and 
also  most  difficult ;  and  it  is  generally  considered  that 
sixteen  acres  is  the  utmost  extent  of  surface  which  can 
be  harrowed  by  a  team  of  four  horses  in  a  day.  Four- 
teen acres  of  tenacious  lands  infested  with  weeds,  is  a 
good  day's  work ;  but  if  it  is  only  requisite  to  equalize, 
and  not  to  break  the  clods,  such  a  team  can  harrow 
twenty  acres  per  day.  If  the  operation  is  performed 
lengthwise— that  is  once  up  and  once  down — ^it  is  pos- 
sible to  harrow  from  twenty-four  to  twenty-eight  acres 
per  day  with  a  team  of  four  horses. 

Horses  are  generally  employed  in  harrowing,  on 
account  of  the  greater  rapidity  of  their  action ;  but  oxen 
may  also  be  used  with  nearly  as  much  advantage. 

8.  Boiling, — ^This  operation  is  generally  omitted  in  the 
list  of  operations ;  it  is,  nevertheless,  a  very  useful  one, 
and  adapted  both  to  light  and  heavy  soils.  In  propor- 
tion as  the  roll  is  broader  and  thinner,  or  shorter  and  of 
larger  dimensions^  the  greater  or  less  will  be  tiie  labour 
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of  the  cattle  in  dra^nng  it.  Where  the  cylinder  is  eight 
feet  long,  it  will  be  easy  to  roll  eighteen  acres  per  day. 

Angular  and  pointed  rollers,  called  spike  rollers  or 
clod  crashers  in  England,  are  much  heavier,  and  require 
more  power  to  move  them.  Having  spoken  of  those 
operations  which  are  requisite  in  oraer  to  prepare  the 
ground  for  sowing  or  planting,  we  will  now  proceed  to 
notice  those  which  take  place  during  the  growth. 

To  the  former  belong  the  tillage  performed  by  the 
large  double  extirpator  vnth  eleven  shares,  by  the  use  of 
which  four  horses  and  two  men  can  finish  eighteen  acres 
per  day ;  and  that  performed  with  the  small  extirpator, 
or  sowing  plough,  with  which  one  man  and  two  horses 
can  get  over  ten  acres  per  day. 

The  trenching  plough  is  also  intended  for  operations  of 
this  kind,  as  by  means  of  the  mould-board  attached  to 
the  coulter,  it  divides  the  trench  horizontally  into  two 
parts,  and  throws  the  upper  one  to  the  bottom  of  the 
furrow.  This  implement  requires  an  additional  horse 
or  ox  in  order  to  enable  it  to  execute  as  much  work  as 
another  plough.  Two  horses  or  oxen  can  draw  it,  pro- 
vided that  less  work  be  required  of  them ;  and  this  latter 
method  accords  best  with  the  habits  of  the  animals. 
The  implement  is  chiefly  used  for  breaking  up  grass  and 
clover  lands. 

To  the  second  class  of  operations  belongs  the  tillage 
performed  with  the  horse-hoe  and  the  various  kinds  of  rakes, 
''  passauf,"  and  cultivators  drawn  by  horses,  and  by  means 
of  which  one  or  two  men,  as  may  be  most  convenient, 
with  one  horse,  can  till  six  acres  of  land  passing  between 
rows  two  feet  apart.  Those  ploughs  which  ace  intended 
for  cutting  deeper  furrows  in  draining,  have  two  mould- 
boards,  which  may  be  more  or  less  separated  at  the 
hinder  part,  and  these  implements  require  two  horses.* 

The  drill-plough  for  sowing  seed  in  rows  eight  or 

*  To  this  deflcripUon  of  plough  belonga  an  instniment  for  beapisg  the  mould 
taken  from  the  middle  of  the  farrows  round  the  plants  sown  in  rows.— Frbnch 
Tkavs. 
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nine  inches  apart  will,  when  worked  by  two  men  and  a 
horse,  BOW  twelve  acres  a  day;  we  shall,  however,  sup- 
pose the  average  to  be  ten,  on  account  of  the  delays 
which  sometimes  arise.*  The  hoe  with  six  shares,  which 
is  united  with  this  implement,  will  get  over  from  twelve 
to  fifteen  acres  per  day  when  drawn  by  one  horse  and 
guided  by  two  men,  according  to  the  nature  and  con- 
dition of  the  soil,  and  the  skill  and  practice  of  the 
labourers. 

4.  2%e  carrying  of  manure.  This  operation,  which  in 
a  well-conducted  establishment  is  by  no  means  incon- 
siderable, cannot  be  estimated  with  any  degree  of  pre* 
cisio&,  except  on  a  given  locality ;  since  it  depends,  in  a 
great  measure,  on  the  distance  of  the  fields,  the  state  of 
the  roads,  the  season  of  the  year,  and  on  the  weather. 

5.  Carrying  tie  crops.  This  operation  also  varies 
according  to  distance.  Where  relay  waggons  are  kept, 
a  team  of  four  oxen  will  be  suffident  for  seven,  eight, 
ten,  twelve,  and  even  sixteen  waggons.  A  waggon  load 
of  com  is  generally  regulated  by  fifteens,  scores,  or 
fifties  of  sheaves;  but  as  these  latter  vary  in  size  in 
different  places,  in  some  districts  weighing  only  eight 
pounds,  and  in  others  nearly  fifty  pounds,  no  positive 
rule  can  be  deduced  from  this  statement.  During  har- 
vest time,  when  every  operation  is  pushed  forward,  four 
good  horses  can  easily  draw  8,500  lbs.  weight ;  and,  pro- 
vided that  the  waggons  are  of  a  proper  me,  the  roads 
good,  and  the  distance  not  too  great,  they  may  be  made 
to  draw  4,000  lbs.  weight.  If  the  sheaves  are  all  of  a 
certain  size,  it  will  then  be  easy  to  calculate  what  number 
of  them  will  form  a  waggon  load.  In  hay  harvest,  a 
waggon  drawn  by  four  norses  will  scarcely  be  able  to 
carry  twenty-two  or  twenty-four  quintals,  on  account  of 

*  The  aatfaor  mtkes  no  mentkm  here  of  the  machines  for  towing  eom  which 
are  used  in  France  and  Switserland,  and  which  sow  the  seed  In  rows  aboat  five 
or  six  inches  apart  (from  14  to  16  centimetres).  Although  these  implements 
extend  orer  a  space  of  8|  feet  or  Sl  centfanetres  in  breadth,  the  greatest  extent 
of  land  that  can  be  sown  with  them  bj  the  aid  of  a  tingle  horwdoes  notexeeed 
four  or  iiye  acre8«-*FBBNCB  TsAire. 
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the  room  it  oocapi€8 ;  and  as  a  great  deal  of  time  is  lost 
in  loading  and  miloading,  and  as  this  work  cannot  be 
commenced  very  early  in  the  morning,  it  is  impossible  to 
get  in  more  than  six  or  eight  wagffon  loads  per  day,  even 
when  the  meadows  are  very  near  me  homestead. 

The  operations  of  which  we  have  been  speaking,  belong 
to  particular  seasons  and  times  of  the  year ;  we  will  now 
proceed  to  mention  others  which  are  applicable  to  any 
seasons  and  may  be  performed  in  all  kinas  of  weather. 

6.  TAe  carriage  of  grain  and  other  product  to  the 
market  towne.  It  is  generally  allowed  that  24  bnshels 
of  winter  grains  and  peas,  S3  bushels  of  bailey,  and  86 
or  40  bushels  of  oats  may  be  placed  in  a  waggon  at  the 
same  time.  If  the  distance  is  about  four  or  five  miles, 
one  day  is  allowed  to  go,  another  to  return,  and  a  third 
to  load  the  waggon  and  sell  its  contents ;  if  the  distance 
be  six  or  eight  miles,  three  days  and-a-ludf  are  allowed ; 
if  three  miles,  two  days ;  and  if  two  miles,  one  day. 
Thus,  the  distance  of  the  market  town  makes  a  great 
difference  in  the  p^ormance  of  this  operation,  which  is 
always  exceedingly  prejudicial  to  the  teams.* 

We  shall  now  divide  the  year  into  four  seasons,  with- 
out, however,  confining  ourselves  within  the  limits  pre- 
scribed by  the  calendar. 

Thus,  winter  comprises  eighty  days  of  labour^  which 
may  be  employed  as  Mows  .•— 

6arTying  manure  for  the  Mow  and  vegetable  crops, 
and  breaking  up  some  of  the  stubble  fiel£,  if  the  firost 
is  not  too  hard  to  admit  of  it.  After  this  is  done^  the 
teams  may  be  used  for  any  other  purpose. 

Spring  comprises  sixty-four  days  of  labour,  during 
whidii  the  following  operations  must  be  performed  :•— 

Giving  the  secondC  third,  and  even  fourth  ploughing 
and  harrowing  to  the  fallow  crops ;  giving  the  vegetable 
crops  one  j^oughing ;  the  barley  one  ploughing ;  the  oats 
one  or  two  ploi^hmgs.  These  two  last  operations  may 
be  in  a  great  measure  saved,  or  at  any  rate  diminished 
by  the  use  of  the  extirpator. 

^  A  Oeiman  short  mOe  b  equal  to  3*$W  Bd^UsIu^Bbs. 
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The  newly-made  dung  must  be  carried  to  the  last 
planting  of  the  fallow  crops,  the  winter  com  harrowed, 
and  those  operations  performed  with  the  horse-hoe  which 
are  designed  to  encourage  vegetation. 

Summer,  which  commences  somewhere  about  the 
month  of  June,  comprises  eighty  days  of  labour,  which 
may  be  thus  employed : — 

Ploughing  the  fallow  ground  for  the  reception  of  the 
winter  grain ;  ploughing  the  stubble  of  clovers  and  legu- 
minous crops  the  &rst  time,  in  order  to  prepare  for  the 
autumnal  seeds.  Carting  the  manure  destined  for  the 
wint^  crops ;  continuing  the  use  of  the  horse-hoe  from 
time  to  tune ;  getting  in  the  hay  harvest,  and  reaping 
and  housing  the  com. 

Autumn,  which  we  suppose  to  commence  in  Septem- 
ber, comprises  seventy-six  days  of  labour,  and  the  fallow- 
ing operations : — 

Ploughing  and  harrowing  the  seeds;  cutting  and 
gathering  the  after-grass;  getting  m  the  potatoes  and 
other  roots,  and  also  the  cabbages ;  and  breaking  up  the 
stubble-fields  or  pastures,  not  only  for  the  reception  of 
the  seed  of  the  following  spring,  but  also  for  the  dead 
fallow  of  summer. 

Those  who  are  accustomed  to  agricultural  operations 
will  be  able  to  form  an  exact  estimate  of  the  number  of 
teams  which  will  be  required,  and  to  ascertain  from  cal- 
culation or  past  experience  how  many  are  necessary  for 
the  seed  time  of  spring  and  autumn,  in  order  to  execute 
the  work  in  four  weeks  or  twenty-four  days  in  the  best 
possible  manner.  If  a  plough  drawn  by  two  horses  can 
plough  two  and  one-third  acres  of  ground  per  day,  and 
if  four  horses  can  harrow  sixteen  acres  a  day,  a  team 
consisting  of  four  horses  will  be  able  to  sow  ninety  acres 
per  month ;  but  if,  on  the  contrary,  from  the  tenacity  of 
the  soil,  the  increased  severity  of  labour,  when  a  greater 
depth  of  furrow  is  performed,  or  from  the  inadequacy  of 
the  force  and  slow  motions  of  the  horses,  only  two  acres 
per  day  are  ploughed,  the  number  of  those  which  are 
sown  will  be  reduced  to  seventy-six.    Thus,  for  each 
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extent  of  ninety  or  seventy-six  acres  of  spring  or  winter 
sowing  (or,  according  to  the  mpst  general  usage,  for  every 
112  or  95  bushels  of  seed)  a  team  of  four  horses  must 
be  kept.  In  many  countries  a  horse  is  kept  for  every 
mny)el*  of  autumnal  seeds.  But  when  an  extent  of 
ground  is  sown  with  oats  and  barley  equal  to  that  sown 
with  wheat  and  rye,  and  a  quantity  of  vegetables  and 
fallow  crops  is  likewise  cultivated,  it  will  be  impossible  to 
execute  all  the  operations  incidental  to  spring  with  the 
same  number  of  beasts  as  would  suffice  for  the  autumnal 
seed  time. 

Manual  Labour. 

In  some  few  agricultural  undertakings,  labourers  are 
employed  in  those  operations  which  are  executed  by 
oxen ;  when  this  is  not  the  case,  a  herdsman  can  take 
care  of  twenty-four  or  thirty  oxen;  but  where  a  still 
greater  number  of  these  animals  is  kept,  he  will  require 
a  lad  to  help  him. 

One  cowherd  is  sufficient  for  fifty  or  sixty  beasts,  not 
only  while  they  are  at  pasture — ^for  then,  with  the  assist- 
ance of  a  good  dog,  he  might  easily  take  care  of  two 
hundred— but  also  when  they  are  in  the  stable,  if  some 
of  the  other  domestics  will  assist  him  to  cut  the  straw  in 
the  winter,  and  if  the  green  fodder  is  cut  and  brought 
to  him  in  the  summer. 

The  munber  of  female  servants  must  be  regulated  by 
the  number  of  cows  that  are  kept,  and  also  by  the 
quantity  of  milk  which  these  animals  yield. 

These  servants  are  employed  not  only  in  milking  and 
taking  care  of  the  dairy,  but  also  are  required  to  assist 
as  much  as  possible  in  the  cultivation  of  linseed,  hemp, 
and  other  products,  and  in  the  harvest  time  :  and  in  the 
winter  they  spin.  When  it  is  necessary  to  pay  great 
attention  to  stall  feeding,  three  female  servants  are 
allowed  for  every  fifty  cows,  with  one  to  inspect  the 
others.  In  some  countries,  where  great  numbers  of  these 
animals  are  kept,  one  maid  servant  is  allowed  for  eveiy 

*  A  winspel  is  equal  to  M  bnshels  of  EogUsh  measure. 
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ten  cows ;  but  then  she  is  expected  to  feed  them  and 
cany  away  their  dung»  two  thmgs  which  in  moderately 
extensive  establishments  can  be  much  better  acoom- 
plished  in  another  way.  Most  of  the  great  cow-keepers 
m  Holstein  and  Mecklenberg  keep  only  one  milk-^maid 
for  every  twenty^flve  cows. 

In  large  fiarm-housesi  another  female  servant  ought  to 
be  kept  for  the  performance  of  the  domestic  a£birs. 

A  man  must  also  be  kept  to  look  after  and  take  care 
of  the  pigs ;  this  is  not^  as  is  generally  supposed^  so  in* 
significant  a  duty  that  the  execution  of  it  may  be  con* 
fided  to  old  women  or  to  children. 

We  shall  not  mention  the  shepherd  and  his  assistants 
until  we  oome  to  treat  of  sheep^  because  the  manner  of 
using  these  servants  and  the  wages  which  they  receive 
varv  greatly  in  diffbent  places.  The  shepherd  is  seldom 
included  in  the  calculations  of  rural  economy^  excepting 
thus  far»  that  he  receives  a  salary  either  in  money  or  in 
produce. 

Besides  the  servants  already  mentioned^  a  bailiff  or 
overseer  is  frequently  kept>  whose  place  it  is  to  inspect 
all  the  operations,  wnether  in  the  nelds,  the  out^housee, 
or  at  the  farm ;  to  superintend  the  ploughing,  the  seed* 
time»  and  the  harvest ;  and  to  use  vigilance  that  all  the 
labourers  do  then*  duty.  He  ought,  ako,  to  look  after  all 
the  agricultural  implements,  and  to  be  able  to  repair 
them  and  make  new  ones.  In  very  extensive  rural 
establishments,^  another  overseer  or  bailiff  is  ako  kept, 
whose  duty  principally  consists  in  making  and  repairing 
the  carts'  and  waggons'  work,  and  in  superintendmg  all 
the  repairs  and  smalls  buildings.  Sometimes  one  w 
more  extra  farm  servants  are  kept  in  readinesa  to  assist 
in  any  operation  for  which  thev  may  be  required ;  but,  in 
general,  day-labourers  are  preferrea  where  it  is  possible  to 
procure  them. 

Where  these  house  servants  are  single,  they  generaHy 
live  on  the  farm,  and  are  boarded,  lodged,  and  provided 
with  evenr  necessary  article ;  but  if  they  are  married, 
they  resioe  in  separate  habitationsi  and  are  allowed  a 
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certain  quantity  of  provisions  for  their  subsistence.  The 
former  are,  certainly,  most  advantageous  to  the  farmer, 
both  as  regsffds  expense  and  the  power  of  exercising  a 
proper  degree  of  surveillance  over  them.  The  greater 
the  numb^  of  servants  kept,  the  less  is  the  expense  of 
each  individual  one ;  for  the  cost  of  lodging,  fire,  candles, 
and  even  food,  is  almost  as  much  for  two  or  three  as  for 
twice  that  number.  Where  there  are  only  a  few  servants 
kept,  it  might  be  advantageous  to  give  to  each  one  his 
allowance  in  produce. 

There  can  W  no  doubt  that  the  fewer  married  servants 
and  those  who  receive  their  allowance  in  produce  are 
kept,  the  better ;  for  they  invariably  contrive  that  their 
whole  family  shall  live  at  the  master's  expense,  and  are 
seldom  or  never  satisfied  with  the  provisions  allowed 
them,  although  these  may  be  far  more  than  they  could 
possibly  require  for  themselves,  but  endeavour  to  carry 
off  all  that  comes  in  their  way ;  and  it  is  no  easy  matter 
altogether  to  prevent  their  having  the  opportunity  of 
pilfering.*  Nevertheless,  as  some  situations — ^those  of 
bailiff,  herdsman,  and  cowherd — ^require  to  be  filled  by 
steady,  middle-aged  men,  and  these  are  seldom  to  foe 
met  with  unmarried,  the  fanner  must,  therefore,  submit 
to  the  necessity  of  paying  them  their  maintenance  in 
produce. 

No  general  estimate  can  be  given  of  the  expense  of  the 
keepof  aman  or  maidservant,  on  account  of  the  numerous 
variations  which  are  produced  by  locality  or  by  different  cus- 

*  The  author  here  prefers  shigle  to  mftnied  Ithoaren ;  the  point  admits 
much  ipeculatioii,  and,  like  most  employmentsi  the  advantages  of  each  ars 
nearly  balanced.  It  is  evident  that  both  must  be  employed ;  and  while  the 
neeeseity  of  having,  on  every  ftirm,  a  ready  command  of  labour  is  admitted, 
few  fimneis  now-a-days  like  a  number  of  servants  living  in  the  farm  house. 
One  or  two  leem  usdTul,  but  a  greater  number  is  more  advantageously  removed 
to  adjoining  cottages.  In  our  country,  the  single  men  on  fhll  wages  arc 
reekoned  mors  expensive  and  much  more  troublesome  than  married  labourers ; 
and  the  author's  observations  about  pilfering  opportunities,  are  generally  shifted 
to  the  other  side.  But  our  system  of  paying  in  a  stipulated  quantity  of  pro- 
duce, to  be  used  at  pleasure,  differs  from  the  continental  mode,  where  it  would 
seem  provisions  are  given  for  subsistence  only,  and  exclusive  of  the  value  of 
labour.  A  somewhat  similar  custom  yet  prevails  in  the  south  of  Scotland, 
where  resident  reapers  receive  a  portion  of  grain  in  lieu  of  the  evening  meal, 
and  thus  Is  saved  the  trouble  of  cooking  In  the  ftmn-house  tor  that  number. 


*  -  -       -  V "» 
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toms.  The  difference  of  expense  in  one  country  or  in  another 
is  so  great  as  frequently  to  increase  or  diminish  by  one  half. 
In  general,  however,  it  will  be  found,  that  where  the 
servants  are  well  kept,  and  particularly  where  they  receive 
an  ample  allowance  of  food,  they  are  stronger,  more 
capable  of  work,  and  more  willing  to  assist  in  all  kinds 
of  operations,  so  that  the  value  of  their  labour  is  very 
little  short  of  the  actual  cost  of  their  keep.  Accounts  of 
the  usages  of  many  countries  with  regard  to  servants, 
and  specifications  of  their  expense  in  these  places,  will  be 
found  in  many  treatises  on  agriculture  an^poUtical  eoo- 
nomy.  None  of  these  calculations  are,  however,  to  be 
depended  on;  the  most  correct  are  those  by  Count 
Podeevils  k  Gusow,  in  his  work  on  poUtical  economy. 

According  to  an  average  rate  deduced  from  observa- 
tions made  by  myself  in  countries  which  are  well  known 
to  me,  it  appears  that  the  expense  of  the  keep  of  a  man- 
servant, a  dairyman,  or  a  cowherd,  ought  to  be  about 
equal  in  value  to  84  bushels  of  rye,  or  272  J  ;  and  the 
expense  of  a  female  servant,  or  lad,  to  28  bushels,  or 
224  J  :  every  necessary  expense,  as  fire,  candles,  bed, 
&c.,  is  comprised  in  this  valuation.  The  difference  is 
great  in  mon^,  on  account  of  the  difference  which  exists 
in  the  price  of  provisions. 

The  wages  in  money  likewise  vary  greatly;  nevertheless 
they  are  generally  more  in  accordance  with  the  price  of 
com  than  with  the  nominal  value  of  money :  they  may  be 
estimated  at  16  bushels  of  rye,  or  128  |,  for  a  man 
servant;  and  12  bushels,  or  96  {,  for  a  female  servant; 
and  this  wiU  include  linen,  clothing,  and  other  articles 
which  she  is  to  receive. 

The  wages  of  an  overseer  or  bailiff  are  generally  a  little 
higher,  and  those  of  a  cowherd  a  little  lower,  than  those 
of  the  other  servants. 

Other  workmen  are  paid  by  the  day,  or  by  the  task ; 
that  is  to  say,  for  a  certain  quantity  of  each  kind  of 
labour ;  or,  lastly,  by  a  certain  portion  of  the  produce  of 
their  labour. 

If  the  farmer  would  have  his  day-labourers  do  their 
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duty,  he  must  follow  them  up  from  morning  to  night, 
and  look  very  corefaUy  after  them.  The  men  earn  much 
less  when  they  work  in  this  way,  and,  nevertheless,  any 
work  thus  executed  is  £gu*  dearer  to  the  farmer.  In 
general,  a  day-labourer  who  is  employed  on  some  simple 
operation,  and  works  a  moderate  time,  will  earn  a  bushel 
of  rye  in  eight  days,  and,  consequently,  we  may  say  1 1 
per  day.  Women  and  young  persons,  or  feeble  work-* 
men,  will  only  earn  a  bushel  of  rye  in  twelve  days,  or 
Of  I  per  day;  but  this  calculation  is  also  liable  to 
variations. 

It  cannot  be  denied  that  this  last-mentioned  kind  of 
work  (task-work)  is  by  far  the  most  advantageous  both 
to  the  fanner  and  to  the  labourer,  for  then  the  latter 
will  endeavour  to  get  on  with  his  work  instead  of  trifling 
away  his  time  and  husbanding  his  strength.  He  will, 
of  course,  earn  more  than  if  he  worked  by  the  day,  and, 
consequently,  will  be  better  fed,  and  able  to  procure 
many  comforts,  and  to  preserve  his  health  and  strength. 
He  wiU,  therefore,  feel  more  interested  in  his  work; 
will  study  how  he  can  render  the  execution  of  it  less 
difficult,  will  procure  better  tools,  and  acquire  more  skill, 
particularly  if  at  certain  seasons  he  is  regularly  employed 
in  the  same  operations.  His  wife  and  children  can  fre- 
quently assist  him,  and  by  this  means  he  will  get  on 
fSaster  and  train  up  his  children  early  to  work,  and,  by 
accustoming  them  to  earn  their  o^  Uving,  W  thii^ 
reUeve  himself  from  some  part  of  his  responsibility. 

So  far  from  rejecting  this  mode  of  proceeding  as  some 
prejudiced  agriculturists  have  done,  because  they  feared 
that  their  labourers  gained  too  much  by  it,  although  at 
the  same  time  they  could  not  help  perceiving  that  the 
work  done  in  this  way  cost  them  less  money,  a  clever 
and  clear-sighted  farmer  will  not  allow  himself  easily  to 
be  deterred  from  engaging  his  labourers  by  the  task  for 
performing  all  those  operations,  the  value  of  which  can, 
in  some  measure,  be  calculated  beforehand.  Thrashing 
is  one  of  those  operations  in  which  the  labourers  iire  paid 
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b J  a  oertain  portion  of  the  produce  of  the  work ;  the 
thrashers  generally  receive  the  14th,  16th,  or  18th 
bushel  of  the  pioduoe.  The  same  system  is  appUed  in 
some  places  to  harvest;  and  in  this  case  the  reapers 
receive  the  11th,  12th,  or  13th  sheaf  for  reaping  and 
performing  all  other  portions  of  this  operation.^ 

In  order  to  calculate  the  number  of  day*labourers  or 
task-workmen  which  will  be  required  in  an  agrioultured 
undertaking,  the  following  operations  must  be  estimated, 
as  being  of  most  frequent  occurrence : — 

Ploughing  with  oxen  or  horses,  if  only  one  man  is 
kept  for  every  four-horse  team. 

Harrowing  with  oxen.  When  the  number  of  horses 
is  short,  it  occasionally  becomes  necessary  to  employ  oxen 
at  this  work ;  likewise  for  waggons  drawn  by  oxen,  if 
there  are  no  servants  who  can  be  entrusted  to  drive. 

Manuring  and  ameliorations ;  carrying  manure  from 
the  stables  and  cattle  sheds;  watering  it,  turning  it,  &c. 
Two  men  and-a-half  will  generally  be  required  to  load 
each  dung  cart,  but  this  will,  in  a  measure,  depend  on 
the  rapidity  with  which  the  carts  are  driven  backwards 
and  forwards,  the  distance  they  have  to  go,  and  the  com- 
pactness of  the  dung.  The  driver  alone  can  generally 
unload  the  dung  cart ;  if,  however,  several  teams  are  used 
in  the  same  cart,  it  will  often  be  found  advantageous  to 
employ  a  man  to  assist  in  this  operation,  and,  at  the 
same  time,  to  see  that  the  heaps  are  properly  distributed 
over  the  ground. 

Spreading  the  dung  on  the  land.  It  is  generally  ad- 
mitted that  a  woman  can  spread  an  acre  and  a  quarter  per 

*  Tlie  anthor  much  approves  of  taftk  and  piece-work  in  all  cases  where  cir- 
cumstances permit,  though  the  utility  is  much  disputed  hy  many  extensive 
practitioners,  as  tending,  in  meet  oases,  to  prodnce  a  careless  performanoe  of 
work  on  the  part  of  the  labourers,  in  order  to  realize  more  wages  in  a  given 
time.  For  much  of  the  detail  work  of  a  farm,' task-work  is  nnsuited,  It  is  ge- 
aerally  applicable  in  operations  that  require  a  very  quick  execution ;  and 
especially  in  cases  that  admit  a  regular  and  easy  Inspection ;  the  preference, 
however,  would  seem  to  be  yet  undecided  between  labourers  paid  by  the  piece 
of  work  that  has  been  satislhctorily  executed,  and  Wmkmen  who  perform, 
under  constant  inspection,  an  equal  quantity.  Our  own  opinion  leads  us  to 
give  the  preference  to  task-work,  wherever  it  can  be  adopted. 
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day,  and  a  man  an  aore  and  a  half  or  two  acres  per  day. 
But  this  depends  much  on  the  quantity  of  manure  which 
is  to  be  spread,  and  on  the  state  of  it,  and  on  the  care 
which  is  taken  to  divide  it  as  much  as  possible  and  distri* 
bute  it  equalhr.  This  last  mentioned  point  is  of  so  much 
importance,  that  no  pains  should  be  spared  in  attending 
to  it.  Manure  containing  much  straw  often  requires  to 
be  thrown  into  the  farrow  with  a  rake  or  pitchfork,  and 
this  operation  requires  a  man  for  two  pbughs,  and  some- 
times even  for  one. 

Sowing.  This  operation  is  usually  performed  by  the 
head-man.  It  is  generally  reckoned  thi^  a  man  can  sow 
eighteen  bushels  of  winter  grain  and  twenly-four  bushds 
of  spring-grain  in  a  day.*  A  skilfdl  sower  can,  in  fact, 
sow  much  more  if  the  extent  be  taken  as  a  gnide  for  the 
quantity  of  seed ;  this,  however,  depends  on  the  thickness 
with  which  the  seed  is  sown.  It  frequently  happens  that, 
when  the  seed  is  sown  too  thickly,  with  a  view  of  getting 
as  much  as  possible  into  the  ground  in  the  course  of  the 
day,  a  great  quantity  is  lost.  Attention  should,  there- 
fore, be  paid  rather  to  the  extent  of  ground  sown  than  to 
the  quantity  of  seed  used ;  and  if  a  man  sows  fifteen  or 
sixteen  acres  per  day,  that  should  be  considered  as  suffi- 
cient. 

At  harvest  time,  it  is  usually  reckoned  that  with  a 
cradle  (a  scjrthe  furnished  with  rods  for  collecting  the 
com  in  heaps*at  the  same  time  that  it  is  cut),  each  man 
can  cut  and  heap  two  and-a-half  acres  per  day ;  a  woman 
is  supposed  to  be  able  to  rake,  bina,  and  collect  two 
aoras  a  day.  Strong  active  people,  who  work  hard,  can, 
however,  get  through  one-third  more.  The  average  amount 
may  be  reckoned  as  a  little  higher  when  an  ordinary 
scythe  is  used.  A  man  using  a  sickle  may  reap  an  acre 
a  day.  If  the  fields  are  not  at  a  considerable  distance 
from  the  farm-yard,  the  crop  may  be  housed  very  rapidly 
by  means  of  relay  waggons ;  each  waggon  will  require 

*  A  good  seedsman  with  ns  will  sow  more  than  donUe  this  qmmtity. 
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two  men  to  load  it  and  one  woman  to  rake ;  bat  only 
one  man  beside. 

Two  men  are  required  to  unload  and  two  to  stack  the 
com  when  the  crop  is  brought  home  quickly,  besides 
three  women  for  every  ten  feet  of  depth  in  the  stack.  If 
the  waggons  only  return  at  considerable  intervals,  two 
men  will  often  be  sufficient.  When  the  stubble  is  torn 
up  with  a  horse-rake,  one  man  and  one  horse  can  usually 
get  through  ten  acres  per  day. 

Hay  harvest.  An  acre  and  a-half  is  the  usual  allow- 
ance for  each  mower,  and  the  same  for  each  haymaker.* 
When,  as  frequently  happens,  the  meadows  are  at  a  con- 
siderable distance,  the  cidculation  must  be  made  lower. 
The  weather  makes  a  very  great  difference  in  the  number 
of  people  required  for  hay-making ;  in  fine  weather  not 
nearly  so  many  are  needed.  In  mowing  clover,  where 
the  land  is  very  level  and  the  clover  has  not  been  beaten 
down,  two  acres  and  a-half  may  be  reckoned  for  each 
mower ;  and  as  the  manner  of  executing  the  work  is  very 
simple,  one  labourer  may  be  considered  as  sufficient  for 
four  acres. 

The  same  number  of  men  as  are  required  for  the  com 
harvest  are  usually  allowed  for  loading  and  unloading,  and 
half  as  many  in  the  bam  or  hay-loft. 

The  methods  adopted  for  the  cultivation  of  the  fallow- 
crops  differ  very  much.  If  it  be  performed  with  the 
proper  implements,  and  in  a  manner  which  is  at  once  the 
best  and  the  least  expensive,  one  acre  will  employ  the  fol- 
lowing  number  of  laborer; :  two  for  sowing  ^tatoes, 
one  for  rooting  up  those  weeds  which  remain  after  the 
use  of  the  horse-hoe,  and  one  man  and  eight  women  for 
gathering  the  crop. 

For  sowing  radishes  and  other  small  seed  in  rows  :  one 
man  can  sow  five  acres  per  day  with  a  small  sowing 
machine;  and  two  men  can,  with  the  assistance  of  a 
horse,  plough  the  furrows  over  twelve  acres  in  a  day. 

*  These  calculations  mast  be  made  ib  reference  to  crops  mncb  lighter  than 
the  average  of  England. 


•    *      •  '      V        I  »  *^ 
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Two  persons,  a  man  and  a  boy,  are  generaDy  employed 
in  sowing  beans  in  rows,  in  order  that  the  operation  may 
be  the  sooner  completed ;  they  can  get  through  five  or  six 
acres  a  day. 

The  weeding  and  thinning  of  radishes  sown  in  rows 
should  always  be  considered  as  task  work.     In  these 
parts  three  pfennigs  are  paid  for  forty  perches  long,  and  the 
man  who  does  this  kind  of  work  earns  five  or  six  groschen  . 
per  day ;  consequently  he  thins  about  an  acre  per  day. 

K  the  farm  servants  are  not  sufficiently  numerous  to 
allow  their  feeding  and  looking  after  all  the  cattle,  and 
especiatty  if  the  cattle  are  partly  fed  upon  chopped  straw, 
some  day-labourers  must  likewise  be  kept ;  the  number,  of 
course,  will  depend  upon  the  peculiar  circumstances  of  the 
establishment.  Sixty  or  seventy  days'  labour  are  generally 
allowed  for  the  washing  and  shearing  of  a  thousand  sheep. 

Day-labourers  are  also  required  for  various  kinds  of 
work  in  the  farm-yard  and  the  household,  unless  there  is 
a  superabundance  of  servants.  It  is  also  occasionally 
necessary  to  employ  them  in  the  room  of  those  servants 
who  are  ill.* 

For  the  cultivation  of  the  garden,  which  we  will  sup- 
pose to  be  conducted  on  the  simplest  possible  plan,  and 
in  which  the  female  servants  can  be  made  to  assist,  five 
days'  work  of  a  man  may  be  yearly  reckoned  for  every 
acre. 

For  taking  care  of  the  ditches  and  trenches,  repairing 
fences  and  damages  of  all  kinds,  and  keeping  the  roads 
in  order,  firom  hdtf  a  day  to  one  day's  work  per  acre  all 
over  the  estate  may  be  reckoned.  This  will,  however, 
depend  upon  the  extent  and  number  of  the  fences,  roads, 
and  ditches. 

It  is  impossible  to  form  a  general  calculation  of  the 
amount  of  work  which  will  be  required  for  improvements, 

^  Some  of  the  qnantltiee  of  labour  here  mentloiied  as  being  performed  by  a 
certain  ]>ower  In  a  given  time,  are  greater  than  the  nsnal  rates  i|i  onr  country, 
and  many  of  them  are  smaller.  Such  difl^nees  will  arise  from  l«)cal  pecaliari- 
ties  of  son  and  climate,  and  also  from  the  implements  and  mode  of  caltnre. 
Our  shepherds  would  not  require  sixty  or  serenty  days  to  wash  and  shear  1,000 
sheep. 
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but  the  labourers  may  be  employed  on  them  at  those 
times  when  there  is  least  work  to  be  done. 

Threshing  is  usually  considered  as  task  work,  and  is 
paid  for  by  a  certain  portion  of  the  produce  of  the  labour, 
generally  a  sixteenth  part. 

It  is,  of  course,  understood  that  these  data  are  subject 
to  variation,  and  that  they  may  be  increased  or  decreased 
by  the  skill  and  activity  of  the  labourers,  the  manner  in 
which  the  work  is  arranged,  and  many  other  causes. 
They  comprise  the  work  which  may  be  expected  £rom  a 
day-labourer,  but  are  by  no  means  equal  to  what  a  strong 
active  man  can  do,  or  what  a  labourer  working  at  task 
work  will  perform* 

We  stated  before,  when  speakinff  of  draught  labour, 
that  if  the  teams  were  sufficiently  numerous  to  get 
through  the  sowing  time,  they  would  suffice  fat  the 
whole  year ;  and  so  it  is  with  regard  to  manual  labourers, 
if  the  number  is  large  enough  to  secure  the  harvest  pro* 
perly,  they  can  accomplish  all  the  other  necessary  opera- 
tions. The  labourers  who  have  been  employed  at  this 
season,  may,  in  a  large  farm,  be  retained  all  the  year  round. 

THE  PROPER  METHOD  OF  KEEPING  THE  JOURNALS, 
REGISTERS,  AND  OTHER  BOOKS  CONNECTED  WITH  AN 
AGRICVIiTURAIi  UNDERTAKING. 

A  clear,  precise,  and  accurate  system  of  book-keeping 
is  an  essential  feature  in  an  advantageous  and  well- 
arranged  agricultural  undertaking.  The  most  perfect 
system  and  the  longest  course  of  practice,  even  though 
acquired  in  the  very  place  in  which  the  cultivation  is  car- 
ried on,  are  rarely  sufficient  in  giving  an  unexceptionable 
view  of  all  its  various  relations  and  actual  results.  The 
farmer,  in  order  to  be  convinced  that  he  is  really  making 
some  little  progress  towards  the  attainment  of  perfection, 
should  always  have  before  his  eyes  such  a  comprehensive 
view  of  the  system  as  is  naturally  presented  b^  well- 
kept  books,  in  a  too  complicated  system,  the  impres- 
sions of  the  senses  and  the  recollections  left  by  them 
seldom  or  never  indicate  the  combinations  which^  on  a 
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fcnner  occasion,  tended  to  prodace  the  desired  end,  with 
sufficient  exactness  to  be  depended  on ;  and,  consequently, 
it  is  impossible  accurately  to  say  which  were  those  that 
required  to  be  modified  or  to  undergo  a  complete  change. 

The  system  of  book-keeping  may  be  divided  into  two 
parts:  the  one  permanent,  the  other  annual. 

To  the  former  belongs  what  is  called  the  eatate-booi 
(livre  fimderj .  This  book  should  contain  a  plan  of  the 
whole  estate  and  of  each  of  its  useful  parts,  and  present 
a  full,  clear,  and  precise  enumeration  of  every  circumstance 
rdating  to  it. 

Above  all  things,  this  book  ought  to  contain  plans,  with 
exdbmations  of  ti^em.  There  are  three  scnrts  of  plans  s 
1,  The  geomebrical  plan,  containing  the  measurement  of 
the  surface ;  2,  The  geological  flan ;  and  8,  The  plan  of 
ike  disMbution  of  tie  portions  of  land  amgned  to  the  dif 
ferent  rotations  of  crops,  and  the  difiSerences  in  the  soil  tlmt 
cause  the  arrangement.  In  time,  these  three  kinds  of 
plans  may  be  united ;  they  are,  however,  designed  for 
difierent  purposes,  although  referring  to  one  another; 
and  it  is  therefore  advisable  to  keep  them  separate  and 
distinct. 

1 .  The  geometrical  plan  is  merely  a  map  of  the  extent 
of  the  surface,  its  permanent  and  natural  divisions,  and 
its  limits.  There  is  no  reason,  however,  that  certain  notes 
and  remarks  should  not  be  inserted  in  it,  which  may  be 
useful;  and  the  botmdaries  and  the  principal  isolated 
trees  may  likewise  be  mariced. 

2.  The  geological  plan  shows  the  variations  which  exist 
in  the  nature  of  the  soil.  The  various  species  of  soil  may 
be  indicated  on  this  plan  by  different  colours,  which  will 
serve  to  show  their  extent,  and  to  point  out  the  places  in 
which  the  nature  of  the  soil  is  either  suddenly  or  gradually 
changed.  Where  the  variations  in  the  nature  of  the  soO 
are  considerable,  and  the  changes  occur  very  near  to  one 
another,  it  is  necessary  that  this  plan  should  be  dravm  on 
a  much  larger  scale  than  either  the  first  or  the  third ;  and, 
in  fact,  that  a  separate  sheet  should  be  devoted  to  each 
piece  of  land.    Such  plans  may  be  of  very  great  assist- 
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anoe  to  the  memoiy  in  arranging  the  system  of  cultiva^ 
tion ;  but,  for  this  purpose,  particular  attention  must  be 
paid  to  the  degree  of  humidity  of  the  soil,  and  the  places 
in  which  the  moisture  is  very  abundant  must  be  marked 
in  a  distinct  manner,  as  well  as  those  which  are  most 
hurt  by  drought.  These  plans  should  present  the  na< 
ture  of  the  soU  and  its  physical  properties  in  every  part  of 
the  estate  at  once  to  view,  in  the  clearest  and  most  obvious 
manner,  and  with  mathematical  accuracy. 

8.  The  plan  of  the  distribution  of  the  portions  of  kntd 
assigned  to  each  rotation  of  crops. — ^This  plan  contains 
the  division  of  the  estate  and  of  its  several  pturts,  relatively 
to  the  kind  of  cultivation  to  which  they  are  to  be  sub- 
jected. It  should  not  be  confined  simply  to  the  division 
of  the  crop-lands,  but  should  extend  to  all  the  sub-divi- 
sions, particularly  if  they  are  to  have  any  influence  on  the 
nature^ftheprciduce.  'it  might,  perlips,  be  advisable 
to  mark  in  it  single  acres  or  patches  of  bnd,  where 
the  expenses  of  the  tillage,  manming,  and  sowing  these 
portions  are  to  be  separately  calculated.  The  numbers  of 
the  principal  divisions  may  be  marked  on  this  plan  in 
Roman  numerals ;  and  those  of  the  sub-divisions,  or  of 
these  pieces  of  land,  in  Italic  figures,  or  by  simple  letters. 
A  new  series  of  numbers  may  be  formed  at  pleasure  for 
the  fractions  of  each  allotment  of  land,  or  the  same  series 
may  be  continued  throughout  all  the  pieces  comprised  in 
the  estate.     If  it  be  desired  to  unite  these  three  kinds  of 

1)lans  into  one,  that  one  must  be  formed  upon  a  tolerably 
arge  scale,  in  order  that  each  separate  division  may  readily 
catch  the  eye.* 

In  mmi  «^.  ^  ^peoMy  in  v.,y  m«™W«»u. 

*  The  maps  and  plans  here  recommended  by  the  anthor  are  essential  to  the 
proper  management  of  estates,  and  form  a  strildng  contrast  with  the  cardess 
and  nnsystematie  manner  in  which  such  means  are  generally  used.  A  ge- 
neral cash-book  and  a  geometrical  map  are  nsoally  kept  from  necessity,  bat 
the  geological  map  and  the  book  of  rotations  on  the  different  soils,  mentioned 
by  the  anthor,  are  found  in  some  few  instances  only.  The  two  latter  are  in- 
timately concerned  ;  and,  when  properly  arranged  and  kept,  are  attended  with 
much  advantage.  The  map  should  exhibit  the  diiferent  strata,  and  all  the 
variety  of  soils  incumbent  on  them ;  and  the  book  of  rotations  should  contain  a 
reduced  geometrical  map  of  each  ISmn,  ftcing  on  the  opposite  page  a  tabular 
form  of  the  dUbrent  fleldSi  with  the  crops  grown  on  each  duriog  every  year  of 
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situations,  where  it  is  necessary  to  provide  agabst  water, 
it  may  be  very  desirable  to  have  a  levelling  sketch  taken 
of  the  land  in  various  directions,  and  to  exhibit  the  plan 
of  it  in  a  diagram.  The  nature  of  the  beds  on  which  the 
vegetable  mould  rests,  and  likewise  those  of  the  most  re- 
markable of  the  lower  strata,  may  also  be  indicated  in 
this  diagram. 

To  these  plans  tables  should  be  affixed,  showing  the 
nature  and  consistency  of  the  soil  in  each  of  the  parts,  and 
the  distribution  of  the  lands  for  crops.  These  things  may 
all  be  comprised  in  one  single  table,  which  will  thus  give 
a  clear  and  exact  idea  of  them.  If  the  division  of  the 
crop-lands  be  fixed  and  permanent,  each  division  ought 
to  have  its  own  separate  table.  In  the  first  vertical 
column  there  will  appear  the  sub-divisions,  with  their 
numbers  and  denominations.  Each  kind  of  land  should 
have  a  column  assigned  to  it,  iu  which  the  number  of  acres 
and  firactions  of  acres  which  it  contains  should  be  indi- 
cated. The  motives  for  classing  the  different  soils  should 
be  stated  by  means  of  notes  or  references. 

If,  in  the  crop-lands,  or  their  sub-divisions  there  should 
be  any  low  plac^  which  cannot  be  sovm,  as  bogs,  ditches, 
roads,  or  other  spots  which  will  not  admit  cultivation, 
the  extent  of  such  places  must  also  be  specified ;  and 
the  sums  will  then  be  taken  both  vertically  and  hori- 
zontaUy. 

Besides  this  table,  a  separate  description  of  each  field 
should  be  drawn  up,  exhibiting  aU  its  peculiarities. 

If  every  species  of  land  be  taxed  for  the  purpose  of 
affixing  to  each  division  and  to  every  one  of  its  sub- 
divisions a  price  proportionate  to  the  relative  value,  a 
siunmary  will  be  obtained  which  will  prove  very  useful 
in  forming  a  valuation  of  the  effective  produce.  Thus, 
after  having  previously  deducted  from  the  capital  the 
value  of  all  the  rights  and  accessory  revenues,  indepen- 


the  lease.  The  wood,  on  eztentiTe  properties,  may  be  reduced  to  a  similar 
form ;  aod,  by  tiiese  methods,  correct  views  can  be  at  any  time  obtained  of  all 
drcamstanoes  relating  to  the  estate,  and  ?ery  nsefnl  inferences  and  sog^estiona 
may  be  dedaced  for  ue  fatare  management  and  improTtment, 
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dent  of  these  lands,  an  estimate  of  the  value  of  an  acre 
d  each  sort  of  land  is  made  according  to  the  nature  of  the 
soil,  and  by  the  rules  which  we  shall  lay  down  vrhea 
treating  of  agronomy,  and,  as  far  as  poanble,  in  pro- 
portional numbers;  for  example,  the  first  class  land 
may  be  estimated  at  10,  the  second  at  8,  the  third  at  6, 
the  fourth  at  4,  the  fifth  at  2,  and  the  sixth  at  1,  if 
that  be  the  proportion  which  they  bear  toone  another. 

The  value  of  each  division  or  sub-division  of  crop 
land  is  thus  determined  accordmg  to  the  quantity  of  each 
class  which  it  contains,  and  this  estimate  may  be  used  in 
forming  a  precise  valuation  of  the  net  produce  of  each 
portion,  as  is  the  custom  in  England.  It  is  generally 
known  that  the  crop  on  any  given  surface  is  he^r  in 
proportion  as  the  soil  on  wluch  it  grows  approaches  the 
middling  class. 

In  this  valuation  of  the  land,  or  rather  in  this  division 
of  capital  among  all  the  lands  of  which  the  estate  is 
composed,  some  notice  ought  to  be  taken  of  other  con- 
siderations totally  foreign  to  the  nature  of  the  soil ;  thus, 
a  field  at  a  considerable  distance  from  the  farm  buildings 
may  be  estimated  at  a  much  lower  rate  than  one  which  is 
nearer,  supposing  them  both  to  be  of  equal  f^ility. 

The  value  of  each  portion  of  land  thus  determined 
may  also  be  added  to  the  table  in  a  particular  column. 

It  will  be  understood  that  meadows,  pasture-lands, 
woods,  mossy  ground,  and  other  usefdl  hnds  of  land, 
should  be  included  in  the  estimate  as  well  as  the  arable 
lands,  and  their  portion  be  chai^^ed  in  the  distribution  of 
capital. 

With  regard  to  the  buildings,  the  value  oi  which  is 
usually  added  to  the  capital  of  the  estate,  if  a  separate 
value  has  been  assigned  to  them,  I  think  it  most  advis- 
able to  annex  it  to  that  of  the  lands  which  are  in  a  state 
of  cultivation,  because  it  is  for  those  lands  that  the  build- 
ings are  required,  and  the  latter  are  included  in  the  con- 
ditions of  the  lease  of  the  former.  A  complete  specifi- 
cation and  valuation  of  the  buildings  shoula  be  inserted 
in  the  estate  6ooi. 
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The  e$iate  book  likewise  contains  an  exact  specification 
of  all  the  ns^iil  and  available  rights  that  are  attached  to 
the  domain,  and  the  revenues  both  certain  and  casual 
which  belong  to  it ;  such  as  statute4abour,  tithes,  leases 
of  mills  and  taverns,  incomes  derivable  f]t)m  brewmes 
and  distilleries,  or  tiie  right  of  having  such  estabhsh- 
menta,  and  perhaps  of  supplying  a  whole  district  exclu* 
Bivdy  from  tiiem.  The  revenues  are  estimated  according 
to  their  actual  return,  and  the  rights  only  according  to 
the  value  which  they  would  yield  independent  of  risks, 
and  supposing  that  they  were  farmed  by  another  person 
instead  of  being  eaLerdsed  by  the  proprietor  himseu;  for 
the  profit  winch  can  be  derived  from  a  brewhouse,  a  dis* 
tillery,  or  a  mill  used  by  the  proprietor,  is  not  so  much 
the  rent  of  the  ground  as  the  produce  of  industry.  If 
such  an  establishment  is  really  worked  by  the  proprietor, 
a  particular  account  of  it  must  be  inserted  in  the  great 
bcK>k,  and  the  rent  alone  which  could  be  derived  from  it 
without  the  application  of  any  labour,  must  be  added  to 
the  capital  of  the  estate. 

The  capital  of  the  estate  is  composed  of  the  united 
value  of  these  different  objects.  If  the  amount  of  this 
capital  be  previouslv  known,  it  must  be  *  distributed 
among  the  various  branches  according  to  their  relative 
value,  but  not  before  a  deduction  has  been  made  of  all 
the  liabilities  of  the  estate  according  to  the  fixed  or 
average  value. 

It  wiU  be  found  very  useful  to  combine  an  account  of 
the  capital  as  well  as  an  annual  account  of  the  cultivation 
with  the  estate  book,  in  order  to  ascertain  the  return 
which  the  capital  annually  produces,  and,  consequently, 
the  degree  of  augmentation  which  the  property  of  the 
landlord  acquires.  According  to  the  method  of  book- 
keeping by  double  entry,  the  annual  interest  of  the 
capital  of  the  estate  and  of  the  stock  are  added  to  the 
debtor  side  of  the  account  in  the  estate  book,  together 
with  whatever  may  have  been  expended  in  money ;  and 
the  amount  of  that  which  has  been  delivered  to  the  pro- 
prietor both  in  money  and  kind,  whatever  has  been  ex- 
pended in  permanent  imi»x)vements  or  ameliorationB;  or 
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the  additional  value  thus  bestowed  on  the  estate,  is 
carried  to  the  credit  account.  As  the  determination  of 
the  last  object  may,  in  some  cases,  prove  rather  difficult, 
it  is  generally  considered  sufficient  to  reckon  the  expenses 
occasioned  by  these  improvements,  or  the  value  of  the 
labour  which  has  been  devoted  to  them,  even  when  that 
labour  has  been  executed  by  means  of  the  ordinary  re- 
sources of  the  establishment.  Since  these  improvements 
increase  the  capital  applied  to  the  estate,  the  interest  of 
their  value  should  be  added  to  the  ensuing  year,  but  at  a 
higher  rate.  Thus,  for  instance,  if  the  interest  of  land 
be  reckoned  at  4  per  cent.,  that  of  the  improvements  in 
question  must  be  estimated  at  6  per  cent.  This  account 
in  the  estate  book  ought  always  to  agree  with  that  of  the 
capital  kept  in  the  yearly  ledger.  It  may  be  drawn  up 
in  the  foUowing  manner :— 


Debtor.            ADMINISTRATION  OF  THE  ESTATE. 

Creditor. 

1848  to  1844. 
Interest  of  100,000  rlx- 
dollars  purchase  mo- 
ney, at  4  per  cent. . . 
1844  to  1845. 
Interest    of    purchase 
money  at  4  per  cent. 
Improvements  at  6  per 
cent.. .«  ,^.. ..,«,, 

RlzHtoL 
4,000 

4,000 
238 

4,000 
348 

4,000 
444 

4,000 
492 

1843  to  1844. 
Paid  to  the  proprietor. 
Expended  in  improye> 
ments 

Btx-dol. 
1,200 

3,800 

8|500 

3,000 

4,000 
1,600 

6,650 
800 

8,600 
500 

1 

1844  to  1845. 
Paid  to  the  proprietor . 
Expended  in  improve- 
ments  a..... 

1845  to  1846. 
Paid  to  the  proprietor. 
Expended  in  improve- 
ments   

1845  to  1846. 
Interest    of   purchase 

money  at  4  per  cent 

Interest    of   improre- 

ments,  6,800  riz-dol- 

lars  at  6  per  cent. . . 

1846  to  1847. 
Interest    of    parebase 

money  at  4  per  cent. 
Interest    of   improve- 
ments, 7,400  rix-dol- 
lars  at  6  per  cent. . . 

1847  to  1848. 
Interest    of   purchase 

money  at  4  per  cent 
Interest    of   {mprove- 
ments,  8,200  rix -dol- 
lars at  6  per  cent. . . 

Balance  due  to  the  ad- 
ministration  

1846  to  1847. 
Paid  to  the  proprietor . 
Expended  in  improve- 
ments  

1847  to  1848. 
Paid  to  the  proprietor . 
Expended  in  improve- 
ments  

1 

31,513 
11,138 

38,650 

32,650 
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Lastly,  the  estate«book  should  contain  a  history  or 
chronicle  of  the  estate,  to  which  may  every  year  be  added 
whatever  tends  to  influence  its  value  and  its  rights. 
One  of  the  most  important  itenois  in  this  chronicle  is  an 
account,  embracing  even  the  most  minute  details  of 
every  improvement  that  has  been  made  in  the  property, 
and  which  has  added  to  its  value,  as  explained  in  a 
previous  page.  To  this  may  also  be  added,  notes  re- 
lating to  the  price  of  produce,  the  weather  and  the 
fertility  of  different  years,  and,  indeed,  to  everything 
connected  with  the  estate,  or  which  may  be  interesting 
to  be  kept  in  remembrance. 

All  changes  of  any  importance,  whether  in  the  divi- 
sions of  the  land,  in  the  buildings,  or  in  the  revenues  and 
privileges  attached  to  the  estate,  should  be  carefully 
entered  in  the  estate-book,  care  being  taken  to  class 
them  all  under  their  proper  heads. 

Remarkable  facts,  observations,  and  experiments  re- 
lating to  the  cultivation  of  the  land,  may  likewise  be 
recorded  in  it,  where  a  separate  book  is  not  kept  for  that 
special  purpose. 

A  b(K>k  of  this  description  becomes  a  kind  of  treasure 
which  a  man  may  bequeath  to  his  successors. 

The  second  plan  of  agricultural  books  or  journals  con- 
tains the  annual  accounts  of  the  whole  undertaking,  com- 
prising the  yearly  account  of  the  rural  economy  and  the 
various  matters  relating  to  it.  This  system  of  accounts 
is  complete  in  proportion  as  it  extends  to  every  portion 
of  the  establishment,  embraces  all  the  details  which  may 
tend  to  influence  the  whole,  and  exhibits  each  particular 
object  with  clearness  and  precision.  It  should,  therefore, 
not  only  specify  the  disposal  of  the  money  and  the  pro- 
duce in  receipt  and  expenditure,  but  also  contain  details 
relative  to  labour,  and  all  other  matters  which  may  tend 
to  affect  the  success  of  the  undertaking ;  as,  for  example, 
seeds,  manure,  &c.  This  system  of  accoimts  cannot  be 
too  carefiiUy  attended  to  and  kept,  as  it  is  indispensable 
to  the  undertaking.  The  highest  degree  of  excellence 
can  never  be  attained  without  its  aid :  at  all  events,  it  is 
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impossible  without  its  assistance  either  to  be  sure  of 
having  attained  the  desired  end,  or  to  obtain  a  guide 
which  will  point  out  the  path  most  likely  to  lead  to  it. 
The  following  is  the  method  usually  adopted : — 
Besides  the  day-ioai  and  the  note^ioai,  three  lee^en 
are  kept ; 

1.  For  the  money  accounts. 

2.  For  the  account  of  the  receipt  and  dehvory  of 
produce. 

3.  For  the  buying,  selling,  and  the  profit  or  loss  cm 
the  Uve-stock. 

No.  1.  The  first  part  of  the  book  containing  the  money 
account  usually  contains  the  receipts,  and  the  second 
the  expenditure.  In  both  parts  the  pases  are  ruled  in 
such  a  manner  that  the  first  column  on  tne  left  may  con* 
tain  the  date  of  the  month  and  day ;  the  second,  the 
numbers  of  the  vouchei^  if  there  be  any ;  and  the  third, 
or  middle  column,  the  statement  of  the  items ;  and  the 
last  two  on  the  right,  the  cash  accounts.  In  the  first  of 
the  money  columns,  the  various  items  are  separately 
inscribed ;  in  the  second,  the  total  receipt  and  expendi- 
ture of  the  month  is  inserted. 

In  order  to  explain  the  method  more  dearly,  I  shaH 
transcribe  the  receipt  of  one  month  in  the  f oUo wins;  table, 
whether  arising  fix>m  revenues  in  money  or  fix>m  the  sale 
of  rye  :•— 


Date. 


My  1. 


■^ 


ToQchaii. 


CASH  BE0BIFX8. 


BtkiiM  in  baad  •*•«• 

For  nataral  hay  sold  to  —  of  <-— 

For  grovnd  rent  ftom  the  mfller  K— 

For  gromid  rent  ftom  tht  Harr^rO*- 

For  the  letting  out  of  land  aa  potato 

grraad,  aeeoidhw  to  the  aeoonnt 

kept  in  the  book  for  that  purpoee. 

From  the  miller  and  farrier  for  money 

paid  OB  tbefar  acoowit  te  the  9st^ 

insurance  office ••• 


Six 


910  IS 


Total  An*  July. 


64 


418 


IS 


6 


Or 


18 


Pf 


8 


1^ 
1 


\ 


RU 


SOO 


OiFf 


8 
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Data. 


WspltScb. 


tfctz. 


Jan.  1 

7 

10 

23 


8 


16 


SALE  OF  BTS. 


.,at 


-,  at3 


To  the  miller  N ,  of 

8  riz-doUan 

To  the  bailiff ,  of  — 

riz-dollan,  4  gr. 

To   the  eom-ehandler  - 

^,  at  4  riz-dolian  . 

To  the  day-labourer  V ,  at  4 

riz-doUarB 


.,  of 


Rix 


2161 

50 

768 

2 


Or 


16 


Pf 


Rix 


100616 


Gr 


Pf 


The  items  of  the  receipts  in  cash  vary  according  to  the 
plan  of  operations  which  is  pursued ;  they  are  united  or 
kept  separate,  according  as  it  may  be  required  to  have  a 
more  or  less  distinct  view  of  each  presented  individually 
to  the  ^e.  Each  part  has,  moreover,  its  peculiar  title ; 
they  are  usually  classed  under  the  following  heads : — 


1 .  Gaah  i«oeipt»i  or  leyennes. 

2.  Sale  of  grain,  each  kind  sepa- 
rately, as  wheat,  rye,  barley,  oats, 
peat,  lentils,  millet,  and  buck-wheat. 

8.  Clo7er-seed,  flax,  and  other 
kinds  of  seed  and  prodooe  destined 
for  sale. 

4.  Fruits,  and  other  garden  and  or- 
ebard  ptodnce. 

5.  side  of  eattle,  horses,  cows, 
oxen,  calres,  pigs,  sheep,  and  poultry, 
each  on  a  separate  folio. 


6.  Sale  of  animal  prodnoe. :--» 

(a)  Butter,  cheese,  and  milk,  from 
the  dairy  and  cheese  house. 

(b)  Wool  and  lambs,  from  tba 
sheep-fold. 

(c)  Honey  and  wax  from  the  bee* 
hi?e. 

7.  Sundries — occasional  receipts 
whidi  do  not  come  under  any  of  the 
heads^  soch  as  the  repairs  of  danayesi 
&c.  fcc. 


If  any  brewery  or  brandy  distillery  should  be  attached 
to  the  estabUshment,  and  its  produce  sold,  an  account  of 
it  must  likewise  be  kept ;  but  where  concerns  of  this  kind 
are  conducted  on  an  extensive  scale,  it  is  customary  to 
assign  to  them  a  separate  set  of  books,  and  a  i^feparate 
cash-box. 

The  second  part,  or  pecuniary  disbursements,  usually 
includes  the  following  items : — 


!•  Payments  to  the  proprietor,  or 
on  his  account. 
3.  For  building  materials. 

3.  For  builder's  work. 

4.  For  gardener's  work. 

5.  For  farm  labour. 

6.  For  labour   expended  on  ame- 
liorations and  improTemcuts. 

7.  For  serrants'  wages. 


S.  For  iron  and  nails. 
9*  For  timber  for  use. 

10.  For  flre-wood  and  turf. 

11.  For  revenue  In  wood. 

12.  For  horses. 

19.  For  horoed-cattle. 

14.  For  pigs. 

15.  For  sheep. 

16.  For  farrier's  work. 

I  2 


26.  For  Bre-inrannoe. 

S7.  For  produce  eooBitnied  in  the 
household  and  on  the  establisliment. 

88.  For  sundrieti  which  cannot  be 
ranged  under  any  of  the  preceding 
heads. 
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17.  For  cartwright's  work.  I      25.  For  taxee,  direct  and  indirect, 

18.  For  locksmith'!  work.  |  poor-rates,  &c. 

19.  For  harness-maker's  work* 

20.  For  cooper's  work. 

21.  For  carpenter's  work. 

22.  For  customs  and  port  dntiea. 

23.  For  messengers,  drovers,   and 
traTeOlng  expenses. 

24.  For  excise,  tampike,  and  city 
toUs.  I 

The  annual  summary  of  the  receipts  and  expenditure 
in  each  separate  month,  and  of  each  description  of  article 
or  item,  is  best  made  in  the  form  of  a  table,  which  may 
be  readily  formed  by  the  farmer. 

No.  2.  The  ledger  for  the  receipt  and  delivery  of  pro* 
duce  accounts,  has  separate  columns  for  the  different  kmds 
of  grain,  and  in  these  columns  the  receipts  and  expendi* 
ture  are  balaoced  every  month  for  the  purpose  of  ascer- 
taining the  quantity  remaining  in  the  store. 

In  this  manner,  the  table  in  question  supplies  the  place 
of  a  barn-register ;  it  is,  however,  usual  to  add  to  the 
amount  of  the  receipts  the  produce  not  obtained  from 
the  harvest  of  the  farm,  such  as  com  purchased  or  re- 
ceived in  pajrment  of  rent,  &c. 

Next  comes  the  expenditure  of  the  various  kinds  of 
grain  classed  under  all  the  different  heads.  This  account 
may  as  well  be  thrown  into  a  tabular  form. 

The  kinds  of  grain  intended  for  sale  may  also  be  ar- 
ranged in  a  tabular  form. 

The  value  in  money  may  be  given  here  by  way  of 
additional  information;  it  is  more  fully  and  precisely 
stated  in  the  money  account. 

Then  shoidd  follow  the  other  items  of  expenditure 
under  their  several  denominations.  Then  the  payments 
in  grain,  such  as  those  appropriated  to  the  physician, 
surgeon,  veterinary  surgeon,  and  chimney-sweeper ;  and 
lastly,  the  produce  assigned  for  the  consumption  of  the 
various  persons  employed  on  the  establishment,  such  as 
the  steward,  foreman,  cow-keeper,  and  shepherd,  and  also 
the  farrier  if  an  agreement  can  be  made  with  him  for 
shoeing  the  plough-horses. 

The  com  consumed  by  the  plough-horses  may  also  be 
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shown  in  the  form  of  a  tahle.  If  the  accotmt  only  relates 
to  an  establishment  which  is  the  immediate  property  of 
the  landlord,  separate  colmnns  must  be  assigned  to  car* 
riage  and  riding  horses,  and  to  those  belonging  to  visitors. 
Com  given  to  other  animals  must  likewise  be  taken  into 
account,  and  entered  in  columns  under  the  head  of  fat- 
tening of  pigs  and  poultry.  A  separate  cokmn  is  devoted 
to  the  important  object  of  the  sowings  oimfriouA  kinds  of 
grain,  together  with  a  memorandum  of  the  day  on  which 
the  seed  was  sown  and  the  piece  of  ground  occupied  by 
it.     Each  kind  of  grain  should  have  a  separate  foho. 

The  oom-account  is  usually  terminated  by  a  specifica- 
tion of  the  number  of  sheaves  that  have  been  gathered,  and 
likewise  of  the  bams  and  stacks  in  which  they  have  been 
deposited. 

After  the  receipt  and  expenditure  of  grain,  there  follows 
the  account  of  other  kinds  of  vegetable  produce,  such  as 
meadow-hay,  natural  and  artificial,  potatoes,  radishes^ 
cam)ts,  cabbages,  hemp,  flax,  poppies,  &c. 

No.  3.  The  ledger  for  the  account  of  the  increase  and 
diminution  of  the  live  stock,  contains,  in  the  first  place,  a 
specification  and  description  of  every  head  of  cattle,  with  its 
name,  number,  the  species  or  breed  to  which  it  belongs, 
its  age,  quahties  and  defects,  and  the  value  which  it  pos- 
sesses at  the  termination  or  renewal  of  the  early  account. 

The  opposite  page  is  left  vacant  for  the  insertion  of  ob- 
servations, which  it  may  be  liecessary  to  make  upon  each 
animal  in  the  course  of  the  year. 

The  condition  of  the  other  kinds  of  live  stock  should 
be  stated,  as  far  as  possible,  in  the  same  manner. 

Next  may  follow  the  account  of  the  increase  and  dimi- 
nution of  the  live  stock,  the  numbers  of  which  ought  to 
correspond  with  those  in  the  inventory  of  the  stock.  A 
separate  account  is  usually  devoted  to  the  sheep-fold,  in 
order  that  the  increase  and  diminution  of  these  animala 
may  be  visible  at  once.  This  is  particularly  necessary 
where  the  flock  is  composed  of  animals  of  different  breeds, 
or  where  it  contains  some  that  are  cross-bred. 

Then  may  follow  the  account  of  the  receipt  and  expen- 
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diture  of  varioos  animal  products ;  as,  for  example,  what 
has  been  obtained,  consumed,  or  sold,  in  butter,  cheese, 
milk,  wool,  ^gs,  honey,  wax,  &c.  The  skins  of  beasts 
killed  for  home  consumption,  and  likewise  those  of  sheep 
that  have  died  or  have  been  killed,  should  likewise  be 
entered  in  their  proper  places. 

This  method  of  book-keeping  is,  of  course,  subject  to 
a  variety  of  modifications.  Every  one  may  arrange  it 
according  to  his  personal  convenience,  or  to  the  end  which 
he  has  in  view. 

It  constitutes,  however,  the  system  which  is  most  ap- 
proved at  the  present  day,  and  is  perfectly  sufficient  for 
all  the  wants  of  an  ordinary  system  ai  agricultural  opera- 
tions.  At  the  close  of  each  monthly  account,  it  exhibits 
a  clear  view  of  the  whole;  and  as  it  may  be  supposed  that 
every  person  who  is  employed  to  inspect  a  set  of  agricul- 
tural books  must  be  more  or  less  acquainted  with  it,  a 
director  will  be  better  able  to  justify  his  conduct  by  it 
than  by  any  other  means. 

The  pre^rence  bestowed  on  this  system,  by  many  per- 
sons, on  the  plea  that  it  is  easier  and  more  simple  than 
any  other,  appears  to  me  to  be  more  founded  on  habit, 
and  on  the  practice  which  these  persons  have  had  in  the 
use  of  it,  than  on  anything  else.  Besides,  this  system  of 
book-keeping  is  by  no  means  remarkable  for  simplicity, 
since  it  requires  the  use  of  several  books  and  the  double 
insertion  of  every  item,  and  is  by  no  means  easy  of  refer- 
ence. Besides,  it  does  not  give  a  clear  idea  or  view  of 
the  details  of  the  nianagement  and  cultivation. 

One  ^  its  greatest  defects  is  the  want  of  a  simple 
and  precise  mode  of  reckoning  in  one  of  the  molt  im- 
portant objects  of  rural  ecoiiomy,  viz.,  the  application  and 
division  of  labour;  it  is,  however,  possible  to  keep  a 
book  for  this  particular  purpose.  We  shall  very  soon 
have  to  speak  of  the  method  of  keying  an  account  of  labour. 

Before  proceeding  to  the  description  of  other  modes  of 
book-keeping,  it  will  be  as  well  to  pause  and  endeavour 
to  settle  the  question  as  to  the  time  of  the  yiaii  8f -which 
the  accounts  should  be  opened  or  dosed. 
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Many  and  very  different  periods  have  been  selected 
for  this  purpose.  The  best  is,  undoubtedly,  that  in 
which  there  is  a  pause  or  rest,  and  when  the  greater  part 
of  ike  produce  having  been  sold  or  consumed,  the  n^ 
mainder  can,  consequently,  be  the  more  readily  estimated. 
The  usual  commencement  of  the  year  is  not,  therefore, 
convenient ;  neither  is  the  spring  or  the  autumn,  in  my 
opinion,  the  proper  season.  Where  I  Uve,  the  1st  of  July 
is  the  time  usually  chosen ;  and  it  appears  to  me  to  be 
on  many  accounts  m(xte  suitable  than  those  before-men* 
tioned.  I  do  not,  however,  like  to  see  the  hay-harvest 
thus  divided  into  two  parts,  and  therefore  prefer  the  be* 
ginning  of  June ;  because,  at  that  period,  most  of  the 
things  which  require  particular  attention  are  in  a  state  of 
rest ;  and  there  is  then  most  leisure  for  a  careful  exami* 
nation  of  the  state  of  the  provisions,  the  stock,  and; 
indeed,  of  every  part  of  the  rural  economy.  There  may, 
however,  be  many  motives  which  will  induce  a  person  to 
conform  in  this  respect  to  the  usages  of  the  country  in 
which  the  estate  he  farms  is  situated,  and  particularly  to 
that  period  at  which  farm  leases  usually  commence  and 
expire. 

Where  it  is  customary  to  sow  small  barley  in  June, 
the  beginning  of  July  certainly  is  the  best  time. 

Although  labour  is  one  of  the  most  important  items 
in  agriculture,  much  too  Uttle  attention  has  frequently 
been  paid  to  taking  notes  of  it,  and  calculating  the  ex- 
pense. Even  if  a  general  estimate  be  made  of  the  cost 
of  ploughing  executed  by  the  servants  and  teams  belong- 
ing  to  the  estate,  as  weU  as  by  day-labourers  and  task- 
workers,  and  the  whole  amount  of  these  expenses  be 
obtained  by  adding  together  the  wages  and  food  of  the 
servants,  the  value  of  fodder  consumed  by  the  beasts  of 
draught,  and,  finally,  the  amount  of  pecimiaiy  disburse- 
ments, still  the  portion  of  these  expenses  which  apper- 
tains to  each  object,  product,  and  field,  is  rarely  ascer- 
tained with  any  precision ;  nevertheless,  such  knowledge 
is  of  the  utmost  importance,  since  it  affords  the  only 
means  by  which  certain  results  respecting  the  profit  and 
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loss  of  each  department  of  the  cultivation,  or  system  of 
operations  in  general,  can  be  obtained.  Again,  it  is  in 
this  way  alone  that  it  is  possible  to  ascertain  whether  the 
resources  which  have  been  expended  on  labour  have  been 
employed  to  the  greatest  advantage,  or  whether  they 
might  not  be  better  appUed.  The  method  of  which  we 
are  speaking  would,  likewise,  tend  to  give  a  greater 
degree  of  control  over  labour  than  could  be  obtained  by 
any  other  means,  and  to  fiimish  data  for  making  valua- 
tions on  far  more  certain  principles  than  could  be 
derived  even  from  the  most  incessant  and  careful  super- 
intendence and  inspection  of  the  different  branches  of 
labour. 

For  this  purpose  it  is  chiefly  necessary  to  take  note  of 
the  various  works  which  have  been  executed,  whether  by 
manual  laboiu-  or  by  teams,  and  the  uses  to  which  they 
have  been  applied.  The  method  of  making  this  entry  is 
b,  no  r^^^fort^t:  «,  the  oontr^.  it  is  ofthe 
greatest  moment,  both  as  giving  the  utmost  facility  to 
the  inspector,  and,  what  is  of  more  consequence,  as  fur- 
nishing him  with  the  clearest  possible  summary  of  the 
laboiu-  devoted  to  each  object,  and  enabling  him  after- 
wards to  transfer  it  to  the  proper  place  vdthout  risk  of 
error.  I  have  tried  various  forms  of  this  table  of  labour, 
and  am  of  opinion  that  a  weekly  table  is  that  which 
answers  the  purpose  best.  The  one  I  use  contains 
columns  for  four  different  classes  of  labourers,  who  re- 
ceive a  daily  stipend  of  6,  5,  4,  and  3  groschen.  These 
sums  frequently  vary  from  one  season  to  another. 

In  the  first  column,  the  description  and  locality  of  all 
the  operations  executed  during  the  week  is  entered. 
When  it  indicates  the  locality,  or  the  purpose  to  which 
the  labour  has  been  applied,  care  must  be  used  to  make 
the  note  in  the  table  agree  with  the  title  under  which  it 
will  have  to  be  entered  in  the  ledger.  Thus,  those  works 
of  which  it  is  desirable  to  have  a  distinct  summary,  must 
be  entered  separately  in  the  table ;  while  all  those  which 
are  to  be  carried  to  the  same  account,  may  be  collected 
together  under  one  head.    It  requires  some  considerable 
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degree  of  knowledge  on  the  part  of  the  inspector  to  form 
this  combination  properly ;  and,  until  this  knowledge  has 
been  acquired,  it  will  be  better  for  him  to  make  a 
number  of  distinctions  rather  than  class  too  many  subjects 
or  objects  under  one  head.  At  the  beginning  of  the 
week  he  enters  all  those  operations  and  works  which  he 
knows  must  certainly  be  performed ;  those  others  which 
he  could  not  foresee,  he  enters,  of  course,  in  the  order  in 
which  they  occur.  There  can  be  no  doubt  that  it  is  very 
desirable  he  should  draw  up  a  list  or  table  of  all  the 
works  which  he  knows  must  be  executed ;  he  will  then 
only  have  to  enter  on  every  day  the  quantity  of  labour  of 
each  kind  which  has  been  expended  upon  every  operation, 
in  the  proper  column.  The  best  way  is  to  devote  a  book 
containing  fifiy-two  pages  to  this  journal,  arranged  in 
such  a  manner  that  the  distinctions  of  heads  will  only 
require  to  be  entered  at  the  conunencement  of  each 
quarter,  and  the  divisions  or  columns  are  previously 
made. 

Other  persons  may  perhaps  prefer  having  a  black 
tablet,  with  horizontal  and  vertical  lines  drawn  in  red 
colours,  and  in  such  a  manner  as  not  to  be  effaced,  sus- 
pended against  the  wall,  and  to  mark  the  work  which  has 
been  done  each  day  upon  it,  and  also  the  number  of 
labourers  employed  in  that  work. 

In  the  column  which  contains  the  summary,  the 
number  of  labourers  of  each  description  employed  during 
the  week  on  each  particular  operation  is  inscribed ;  and 
in  the  money  column  the  cost  of  each  separate  piece  of 
work  is  entered.  The  total  amount  of  days'  labour  of 
each  description,  and  of  the  money  expended,  ought  then 
to  agree  with  the  number  of  day-labourers  and  the  sums 
paid  to  them  as  wages. 

If  a  portion  of  the  work  has  been  executed  by  statute- 
labour,  or  by  gratuitous  service,  an  account  of  it  must  be 
entered  in  the  proper  place,  and  the  value  of  it  united 
with  the  rest.  At  the  end  of  the  week  when  the  ac- 
counts are  made  up,  these  days  of  gratuitous  labour 
must  be  separated  from  those  which  have  been  paidin 
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money.  The  statute-labourers  are  eonsidered  as  credit 
tors  for  the  number  of  days'  labour  which  they  have 
performed,  and  the  sum  is  deducted  from  the  whole 
amount  which  is  due  from  them. 

The  daily  account  of  labour  executed  by  teams  is  kept 
in  the  same  manner.  Columns  are  assigned  fior  etch 
species  of  labour,  separate  ones  being  kept  for  the  horses» 
the  oxen,  and  the  men  who  work  with  them.  Each 
individual  will  be  able  to  determine  for  himself  wheth^ 
it  is  best  to  make  no  distinction  between  or  to  separate 
the  domestics  who  look  after  the  horses,  from  those  who 
take  care  of  the  cows.  If  the  da^-kbourers  work  with 
the  oxen  and  horses,  their  labour  is  entered  in  the  table 
of  manual  labour  and  not  in  that  of  which  we  are  at 
present  speaking.  The  labour  of  beasts  of  draught  is 
always  better  redconed  according  to  the  number  of  head 
of  cattle  than  according  to  the  numb^  of  teams  em- 
ployed. At  the  dose  of  the  week  a  calculation  is  made 
of  the  number  of  the  days  of  draught  labour  that  have 
been  applied  to  each  operation;  I  think  the  money 
column  may  be  omitted  in  this  table. 

From  these  weekly  tables  it  will  be  easy  to  £orm  a 
monthly  summary  of  the  whole  accounts.  There  is, 
however,  no  occasion  to  confine  onesdf  to  a  certain 
number  of  weeks :  all  that  is  requisite  will  be  to  rule 
the  columns  sufficiently  long  to  comprehend  the  period 
which  they  are  to  contain.  On  an  open  sheet,  there  is 
■dwap  «L  for  eight  «^. 

For  my  own  part,  I  find  in  the  method  of  book-keeping 
by  double  entry  so  decided  an  advantage  over  the  tabular 
form,  that  I  feel  very  much  inclined  leaving  to  others  the 
trouble  of  bringing  the  latter  to  perfection. 

There  can  be  no  doubt  that  it  m  absolutely  necessary 
to  reduce  everything  to  one  common  standard ;  and  it 
would  be  scarcely  possible  to  adopt  any  other  than  that 
of  money,  since  it  is  to  money  that  all  the  products  of 
industry  are  ultimately  reduced.  Nevertheless,  in  the 
course  of  the  reckoning,  doubts  frequently  arise  as  to  the 
value  which  ought  to  be  assigned  to  some  things  which 
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cannot  be  immediately  realized.  It  is  true,  that  a  false 
estimate  would  make  no  difference  in  the  final  result, 
since  what  was  lost  to  the  credit  of  one  division  would 
be  added  to  the  debt  of  another ;  but  this  mode  would 
lead  to  inaccuracy  in  the  value  of  particular  items.  The 
average  price  of  the  greater  number  of  articles — such,  for 
example,  as  the  grain  and  fodder  consumed  on  the  estab- 
lishmentr—cannot  be  accurately  determined  in  the  course 
of  the  year,  and  at  the  time  when  they  are  used ;  and  yet 
it  is  tins  price  which  regulates  the  valuation  of  other 
things  which  cannot  be  immediately  settled  in  money — 
as  servants'  labour,  and  the  labour  of  the  beasts  of 
draught  empWed  in  each  particular  operation;  whereas, 
at  the  end  of  the  year,  a  due  consideration  of  aU  the 
circumstances  and  relations  will  lead,  with  some  degree 
of  certainty,  to  a  knowledge  of  the  value  of  each  separate 
article  in  money. 

Thus,  for  example,  if  I  know  at  what  value  I  ought  to 
estimate  the  oats  and  hay  consumed  by  the  beasts  of 
draught,  and  if  I  am  also  acquainted  with  the  accessory 
expenses  incurred  by  them,  I  can  tell  what  a  day's  labour 
of  a  horse  or  an  ox  costs  me,  and  can  thus  carry  this  sum 
to  the  debtor  side  of  the  account  to  which  the  operation 
belongs  in  which  they  have  been  employed ;  supposing, 
of  course,  that  the  number  of  days'  labour  has  been  accu« 
rately  determined.  In  order  to  conduct  a  valuation  pro- 
perly, it  is  only  necessary  to  lav  down  certain  fundamen- 
tal  principles,  and  adhere  faithnilly  to  them.  If,  for  ex- 
ample, any  one  should  choose  to  take  the  average  market 
price  as  the  basis  of  his  valuation  of  com,  I  see  no  objec- 
tion to  such  a  course,  provided  that  he  also  deducts  from 
this  price  the  expenses  of  transport,  estimated  by  their 
actual  value;  including  not  only  the  wear  and  tear  of  the 
horaes  themselves,  but  also  of  the  harness,  and  a  certain 
degree  of  disorder  among  the  men  employed,  as  well  as 
various  other  accidents  and  circumstances  which  experi- 
ence alone  can  foresee  and  guard  against.  Thus,  if,  from 
a  train  of  accidental  circumstances,  the  market  nrice  should 
be  raised  considerably  above  the  natural  standaxd,  that  is 
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to  say,  above  what  might  be  expected  from  the  abundance 
of  the  harvest,  I  should  fix  the  consumption  price  by 
that  which  the  abundance  of  the  harvest  would  give  when 
uninfluenced  by  other  circumstances;  because  those 
things  which  have  tended  to  modify  the  natural  price 
have  not  the  slightest  connection  with  my  system  of  cul- 
tivation. I  should  likewise  proceed  on  the  same  princi- 
ples with  regard  to  hay.  As  to  those  vegetables  which 
are  cultivate  exclusively  for  cattle,  as  potatoes,  turnips, 
&c.,  I  should  estimate  their  price  at  one  and  a-half  times 
what  they  cost ;  that  is  to  say,  at  one  and  a-half  times 
the  united  value  of  the  ground  rent,  the  manure  expended 
on  them,  and  the  labour  employed  in  their  cultivation. 
If  the  price  throughout  the  neighbourhood  should  happen 
to  become  six  times  as  high  as  its  ordinary  standard,  it 
would  make  no  difference  to  me  or  to  the  price  which  I 
had  previously  fixed  upon  the  article  in  question  appro* 
priated  to  home  comsumption,  because  I  could  profit  little 
by  this  increase  of  price. 

I  have  hitherto  estimated  the  price  of  dung  at  one  and 
a-half  rix-dollars  for  a  load  of  twentv  quintals  ;  I  divide 
the  total  value  between  the  cattle  which  have  produced  it 
and  the  straw  which  formed  the  litter  of  the  animals  to 
which  it  has  been  appUed,  assigning  one-third  to  the 
cattle  and  two-thirds  to  the  straw. 

These  are  the  principles  which  I  have  adopted  for  my 
own  guidance  with  regard  to  the  determination  of  prices, 
but,  of  course,  every  person  is  perfectly  at  liberty  to 
modify  them  according  to  his  situation  and  circumstances. 
When  there  is  no  cash  receipt  and  expenditure,  the  pro- 
duce is  provisionally  carried  to  each  accoimt  in  weight 
and  measure  only ;  and,  at  the  closing  of  the  account,  its 
value  is  charged  to  the  money  column. 

Most  persons,  who  keep  separate  accounts  of  distinct 
productions,  are  in  the  habit  of  uniting  together  the  same 
kinds  of  produce,  although  grown  in  chfferent  fields ;  but 
this  method  is  not  sufficient  for  me ;  I  wish  to  know  what 
each  field  has  cost  me,  and  what  it  has  produced.  In 
my  books,  therefore,  each  field  has  its  separate  account, 
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and  if  two  or  more  different  kinds  of  produce  grow  in  the 
same  field,  each  of  them  has  a  respective  account.  This 
method  causes  no  extra  difficulty,  if  the  daily  accounts  of 
labour  are  carefully  kept.  It  must,  however,  be  remem- 
bered that  the  greater  part  of  the  expenses  of  harvest  be- 
long to  the  preceding  year's  accounts,  since  the  new  year 
commences  on  the  1st  of  June  or  the  1st  of  July.  But 
as  it  is  necessary  that  the  expenses  and  the  produce 
should  be  contrasted  with  each  other  in  the  same  account, 
the  former  are  taken  from  the  preceding  year's  accounts, 
either  in  one  sum.  or,  at  most,  tmder  t&  principal  divi^ 
sions ;  they  are  thus  charged  to  the  debtor  side  of  the 
current  year,  and  to  the  creditor  side  of  the  preceding 
year. 

The  produce  of  the  various  fields  in  gram  is  first  de- 
bited to  the  bams  in  sheaves  :  but  I  do  not  value  these 
sheaves  until  after  the  threshing  is  over,  at  which  time  I 
am  able  to  ascertain  the  quantity  of  grain  which  they 
have  yielded,  and  the  price  which  should  be  affixed  to  it. 
The  bam  account  should  be  kept  in  this  manner,  in  order 
that  it  may  supply  the  place  of  a  bam-register ;  I  know 
no  other  method  by  which  the  produce  of  each  field  can 
be  kept  separate,  supposing  that  I  am  anxious  to  obtain 
an  accurate  knowledge  of  it :  such  care  and  nicety  is, 
however,  quite  unnecessary  for  those  who  only  wish  to 
ascertain  the  gross  amount  of  the  produce.  The  quantity 
which  the  sheaves  are  found  to  yield  after  threshing  is 
then  placed  to  the  creditor  side  of  the  bams,  and  to  the 
debtor  side  of  the  kind  of  grain  to  which  it  appertains. 
It  is  better,  at  first,  not  to  enter  anything  beyond  the 
number  of  bushels  produced,  and  to  defer  affixing  the 
pecunianr  value  until  the  price  of  grain  has  reached  the 
average  height ;  and  this  amount  may  also  be  added  to 
the  general  price  adopted  in  that  year  for  the  rural  eco- 
nomy: I  shall  call  this  latter  the  cultivation  price y  in 
order  to  distinguish  it  from  the  current  price  in  the 
markets. 

After  the  com  has  been  sold,  the  price  actually  obtained 
for  it  is  entered,  and  the  balance  of  the  grain-account  then 
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shows  exactly  how  much  has  been  lost  ox  gained  in  con- 
sequence of  all  the  conunetcial  circumstances. 

The  expenses  that  attach  to  grain,  from  the  time  of  its 
Gonsignm^it  to  the  granary  to  that  of  its  sale  or  consmnp- 
tion,  cannot  be  chc^ged  conveniently  to  each  particular 
kind ;  an  account  is,  therefore,  kept  in  the  granary,  con- 
taining, for  example,  the  expenses  of  turning  and  deaninff 
the  com,  and  particularly  the  cost  of  transport.  Should 
it  be  considered  requisite  or  desirable,  these  expenses  may 
be  divided  among  the  different  kinds  of  com  in  proportion 
to  the  quantity  and  pecuniary  value. 

There  are  also  other  matters  which  require  particular 
accounts  of  cultivation  and  provision.  The  various  ex- 
penses of  cultivation  are  added  to  the  debtor  side  of  tibe 
former ;  and  the  produce,  as  it  is  brought  from  the  field, 
to  the  creditor  side.  This  produce  is  then,  in  its  turn, 
carried  to  the  debtor  side  of  the  provision  account,  the 
a*editor  side  of  which  contains  the  use  which  has  been 
made  of  the  produce  for  various  purposes.  When,  how** 
ever,  certain  products  are  consumed  as  soon  as  they  are 
taken  out  of  the  field — ^as,  for  example,  clover  and  v^lches 
given  to  cattle  as  green  food,  and  a  portion  of  the  radishes 
— they  are  immediately  charged  to  the  credit  of  the  field, 
and  to  the  debt  of  the  cattle  by  which  they  are  consumed. 
The  pecuniary  value  in  this  case  is,  indeed,  rather  uncer** 
tarn ;  but  I  estimate  it  according  to  an  approximate  va- 
luation of  what  the  produce  in  question  has  cost  me : 
some  persons  may,  perhaps,  think  it  better  to  estimate 
its  value  according  to  the  utility  and  emplojnnent  of  the 
produce.  In  my  opinion,  the  former  of  these  two  methods 
is  far  more  advantageous  than  the  latter,  at  least  so  far 
as  the  greater  part  of  the  agricultural  establishments  are 
eoncerned. 

The  live  and  dead  stock  are  valued  at  the  termination 
of  each  yearly  account ;  a  new  inventory  is  then  made  of 
them,  or  the  requisite  alterations  are  made  in  that  of  the 
preceding  year.  The  value  of  the  stock  at  this  period  is 
entered  in  the  following  year  under  the  proper  heads. 
Thus,  eveiy  improvement  in  the  stock  during  a  year  is 
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placed  to  the  credit  side  of  that  year's  accounts;  while  all 
the  deterioratioiiB,  on  the  contrary,  are  charged  to  the 
debtor  side.  The  account  of  live  stock  is  debited  with 
the  price  of  whatever  cattle  have  been  purchased,  and  the 
cash  account  is  credited  with  it,  if  the  price  has  been  paid 
in  moner ;  while  the  value  of  the  cattle  sold,  or  the  sum 
obtained  for  them,  is  diaiged  to  the  debtor  side  of  the 
cash  account,  and  the  credit  side  of  the  hve  stock.  When 
a  beast  dies,  the  value  is  debited  to  the  account  of  the 
kind  of  cattle  to  which  it  belongs :  as,  for  example,  if  it 
be  a  cow,  the  loss  is  added  to  the  debtor  account  of  the 
cow-house ;  and  if  it  be  a  horse,  the  team  account  is 
charged  with  its  loss.  This  is  one  of  the  parts  withwhidi 
beginners  are  most  puseled  and  staggered:  it  appeank 
absurd  to  them  to  credit  the  live  stock  vHith  the  loss  of 
all  the  cattle  which  die ;  and,  indeed,  the  loss  is  produc- 
tive of  detriment  to  that  stock,  inasmuch  as  the  value  of 
it  at  the  end  of  the  year  will  be  proportionably  diminished. 
In  this  case,  as  in  all  others,  it  is  only  necessaiy  that  a 
person  form  a  dear  and  just  idea  of  this  method  of  book- 
keeping, and  he  wiU  easUy  be  enabled  to  extricate  himself 
from  these  difiioulties,'  and  others  of  a  similar  nature. 
The  expression  "  Dr.,''  tit  the  head  of  the  debtor  side  of 
tiie  acooimt,  is  synonymous  with  "  have  received,**  or, 
•*  Aave  bene/Ued  by ;"  the  expression  '*  Cr.,*'  on  tike  op- 
posite side,  is  equivalent  to  ** ^ven  away**  or  "  Aae^' 
fwSnea* 

At  the  settling  c^  the  accounts,  the  sum  total  of  aU 
tiie  items  on  the  debtor  side  ought  to  be  equal  to  the  sum 
total  of  all  those  on  the  creditor  side.  But  the  debits 
and  credits  of  the  greater  number  of  the  accounts  are 
very  diffiarent ;  this  is  likewise  the  case  with  those  which 
have  nothing  on  the  debtor,  or  nothing  on  the  creditor 
side.  The  overplus  of  debt  or  credit  in  an  account— or, 
in  other  words,  the  sum  which  must  be  added  to  one  side 
in  order  to  make  it  equal  to  the  other,  is  called,  in  com- 
mercial language,  the  balance.  It  may  also  be  termed 
profit  or  lose,  phta  or  minus.  If,  then,  the  profit  of  all 
those  accounts  which  have  yielded  any,  be  placed  on  one 
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side,  and  the  loss  of  aU  those  which  have  sustained  any 
on  the  other,  the  sum  of  these  two  accounts  ought  to  be 
the  same.  But  in  order  to  ascertain  the  real  return  or 
profit  of  the  undertaking  during  a  year,  it  is  necessary, 
in  the  first  place,  to  add  to  the  general  debit  of  the  ac- 
count the  loss  on  all  those  accounts  which  were  necessary 
to  carrying  on  the  system  of  operations,  or,  what  comes 
to  the  same  thing,  the  expenses  of  the  establishment ; 
and,  secondly,  the  credit  of  the  preceding  year. 

On  the  other  hand,  the  proprietors  debt,  or  the 
amount  of  that  which  he  has  drawn  firom  the  estate, 
whether  in  money  or  in  kind ;  secondly,  the  debt  of  ex- 
penses attendant  on  improvements ;  thirdly,  that  of  the 
following  year;  and  fourthly  and  lastly,  the  debt  of 
casualties  and  accidents  which  must  be  borne,  not  by  the 
undertaking,  or,  what  comes  to  the  same  thing,  by  the 
farmer — supposing  the  estate  is  farmed  out — ^but  by  the 
estate  itself,  or  by  the  proprietor  (and,  therefore,  a 
special  account  should  be  kept  open  for  the  insertion  of 
these  casualties) — ^all  these  items  must  be  added  to  the 
credit  side  of  the  account  which  is  about  to  be  balanced. 
The  residue  which  is  left,  after  one  account  has  been 
deducted  from  the  other,  is  the  true  nett  profit  or  loss. 

I  should  advise  all  those  who  may  wish  to  adopt  this 
method  of  book-keeping,  to  make  trial  of  it  for  one  year 
at  first,  and,  during  that  period,  to  continue  using  the 
method  to  which  they  were  previously  accustomed,  in 
order  that  their  accounts  may  not  be  embarrassed  and 
spoiled  by  errors  which  might  not  perhaps  at  first  bfe 
discovered. 

Whoever  has  once  adopted  this  method,  and  entered 
fully  into  the  spirit  of  it,  will  never  afterwards  give  it 
up,  or  regret  the  trouble  which  it  may  have  occasioned  to 
him  at  first.  "The  clear,  precise,  and  accurate  manner  in 
which  it  demonstrates  every  result,  not  only  of  each 
particular  part  or  operation  of  the  rural  economy,  but 
also  of  the  relations  which  the  several  parts  bear  to  each 
other ;  the  hints  which  may  be  derived  from  it  for  the 
improvement  of  the  system  of  management  and  cultiva-^ 
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tion ;  the  facility  which  it  affords,  and  with  which  it 
enables  any  one  to  retain  an  absolute  control  over  the 
agricultural  operations  and  the  consumption  of  food, 
even  while  in  his  own  chamber,  or  while  absent ;  and 
lastly,  the  indications  which  it  gives  of  the  various  ob- 
jects to  which  attention  ought  to  be  directed — all  these 
will  tend  abundantly  to  compensate  for  the  care  which 
will  be  required  in  order  to  reduce  it  perfectly  to  prac- 
tice, and  particularly  in  the  first  year.  During  that 
period,  the  most  difficult  and,  nevertheless,  the  most  ne- 
cessary part  of  the  system,  is  to  establish  the  day-books, 
and  keep  them  in  a  proper  manner ;  but  here,  also,  the 
difficulty  hes,  not  in  the  thing  itself,  but  only  in  the  ideas 
and  principles  which  must  be  imported  to  those  persons 
to  whom  the  keeping  of  the  books  is  entrusted.* 


*  The  author  has  giren  a  lengthened  description  of  the  lyttems  that  are 
adopted  in  keeping  acoonnts  in  agricnltoral  estehlishments,  a  snbject  that  haa 
obtained  much  attention  in  thia  country,  and  in  which  contiderable  dif&cnlty 
has  been  experienced  when  attempted  to  be  followed  oat  to  the  extent  of 
Which  it  would  seem  to  be  capable.  The  system  finally  recommended  by  the 
author  difRers  little  from  the  most  approred  method  In  this  country,  in  which 
erery  chief  article  and  operation  on  a  fiurm  is  entered  in  a  separate  account; 
that  to,  erery  article  and  operation  that  influences  the  conduct  of  the  estab- 
Ushment,  and  the  final  loss  or  gain,  and  which  it  to  necessary  to  exhibit  in  a 
separate  form  and  disjoined  from  other  contingencies.  'The  result  of  each 
separate  account  ^»pears  in  a  money  column,  to  which  standard  all  Talnes  are 
reduced;  and  the  balance  of  thto  column  shows  the  profit  or  loss  in  the 
speculation. 

The  difileulty  lies  In  determining  the  number  of  separate  accounts,  and  in 
limiting  the  unnecessary  multiplication  of  books.  Some  speculatiTC  writers 
have  carried  their  ideas  rery  nr,  and  hare  proposed  separate  accounts  for 
each  field;  but  they  InTolred  themselres  in  Taluations  Tory  difficult  to  be 
ascertained,  and  in  calculations  not  required  for  the  purpose  in  view.  One 
book,  called  a  '*  ledger."  may  comprehend  each  separate  account  in  columns, 
and  to  which  book  all  the  other  detached  accounts  will  be  carried.  The 
number  of  the  latter  will  depend  on  the  nature  and  extent  of  the  establtoh- 
ment:  labour-books  are  Indispoisable,  and  beyond  these  two  dirisions,  few 
concerns  will  require  anv  more.  A  separate  cash-book  to  now  much  used, 
containing  every  particmar  of  the  sums  of  money  expended,  and  by  which  is 
seen  the  genoal  state  of  receipts  and  expenditure  of  the  whole  business,  with* 
out  the  trouble  of  referring  to  each  separate  head  in  the  ledger.  Many  plana 
and  books  are  proposed  to  be  kept  by  amateurs,  which  are  not  required  by  the 
pnctical  man;  but  ereiy  person  who  knows  hto  business,  and  thlnlu  on 
what  he  to  required  to  do,  idll,  as  the  author  very  Judiciously  observes,  form 
a  plan  to  suit  the  situation  and  circumstances,  and  for  which  purpose  a 
careful  study  and  examination  of  every  plan  publtohed  will  affbrd  materials  of 
selection,  as  no  single  method  can  be  devised  which  will  be  adapted  to  every 
drcumstance  of  cultivation  and  locality. 
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PEOPOUTION  OF  THE  MANURE  TO  THE  QUANTITY  OF 
FODDER  AND  THE  NUMBEE  OF  CATTLE.* 

The  principal  article  which  contributes  most  to  the 
formation  of  the  plants  which  we  cultivate^  which  causes 
them  to  grow  and  to  bear  the  seed  which  is  destined  for 
their  reproduction^  is  manure,  or  the  mould  produced  by 
its  decomposition. 

The  quantity  and  quality  of  the  plants  which  we  pro- 
pagate  depends,  therefore,  on  the  quantity  and  richness  of 
the  manure  which  we  can  afford  them.  Next,  then,  to 
labour  and  the  manner  of  superintending  its  execution, 
the  subjects  which  most  natorally  present  themselves  to 
our  consideration  ore,  the  nature  of  manures,  the  means 
of  obtaining  them,  and  the  proportion  between  the  quan- 
tity of  the  manure  and  that  of  the  produce. 

Attempts  have  been  made  to  supply  the  place  of 
manure  by  an  increase  of  labour,  or  to  supply  tne  place 
of  labour  by  an  additional  quantity  of  manure,  but  the 
success  of  these  experiments  nas  necessarily  hoesx  merely 
apparent  at  first,  and  but  of  short  duration.  Jethro  Tull 
imagined  that  he  could  altogether  dispense  with  manure 
and  replace  it  by  the  application  of  frequently  repeated 
tillage  applied  to  his  crops,  sown  in  rows,  and  by  the 
complete  division  of  the  parts  of  the  soil  produced  by 
that  means.  The  plan,  at  first,  turned  out  favourably  for 
himself  and  his  followers,  for  they  had  a  fertile  soil  to 
work  upon,  which  had  for  a  long  time  previously  been 
plentifully  supplied  with  manure ;  in  fact,  by  repeated 
tillage  and  the  consequent  ei^sure  of  the  soil  to  the 
action  of  the  air,  all  the  nutritive  particles  contained  in  it 
were  converted  into  extractive  matter  fit  for  the  food  of 
plants,  and  thus  brought  into  the  service  of  the  roots  and 
their  fibres.  But  this  effect  can  only  last  for  a  few  years ; 
and  wherever  this  system  of  drawing  upon  the  riches  of 

*  In  order  to  enter  more  fUly  into  the  Tiewi  of  tlie  anthor,  and,  at  Ui 
request,  I  hare  remodelled  this  chapter,  lo  at  to  insert  In  it  those  observations 
and  those  modifications  which  were  originally  inserted  in  the  beginning  of  the 
second  Tolume  of  the  German  edition.^FjaBNCM  Tjulnb. 
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the  soil  is  closely  followed,  it  will  eventually  render  it  so 
poor,  that  plentiful  and  repeated  manurings  will  scarcely 
be  able  to  restore  it  to  anything  like  fertility. 

There  certainly  are  some  kinds  of  land  which  are  na« 
turally  so  rich  in  themselves,  and  which  have  been  so  little 
impoverished  by  cultivation,  that  they  do  not  require 
manure ;  but  these  are  rarely  to  be  met  with,  and  form 
exceptions  to  the  general  rule ;  we  shall  treat  of  them 
more  at  length  in  the  proper  place.  It  very  frequently 
happens  that  the  degree  of  fertility  possessed  by  any  par- 
ticular field  or  piece  of  land,  and  which  is  entirely  owing 
to  the  land  having  been  used  as  Qieadow  ground  for' some 
time,  and  from  a  number  of  cattle  having  been  kept  upon 
it,  is  attributed  to  the  nature  of  the  soil. 

Although  naturefumishes  a  number  of  substances  which 
tend  to  quicken  vegetation,  either  by  augmenting  the 
vital  principles  or  by  assistinff  in  the  decomposition  of 
the  mould,  it  is  only  the  mould  or  humus  (finely  divided 
organic  matter)  which  is  capable  of  the  requisite  degree 
of  decomposition,  or  the  vegeto-animal  manures,  which 
supply  to  plants  the  most  essential  particles,  and  those 
most  necessary  for  their  nourishment.  I  say  their  most 
essential  particles,  because  they  could  likewise  derive 
some  nourishment  from  the  decomposition  of  water  as 
well  as  firom  the  gaseous  substances  contained  in  the  aiTi 
and  from  their  combination ;  and  that,  if  instead  of  re- 
moving the  plants  firom  the  spot  on  which  they  grow, 
they  were  suffered  to  remain  there  and  decompose  and 
resolve  themselves  into  earth,  the  operation  of  these  prin- 
ciples would  tend  to  increase  and  multiply  the  mass  of 
vegetable  products  over  the  surface  of  the  earth,  or  of 
any  particular  field.  This  fact  appears  to  be  demon- 
strated by  the  astonishing  fertility  of  those  soils  which 
have  never  been  cultivated,  as,  for  instance,  those  of 
ancient  forests. 

With  regard  to  that  portion  of  the  earth  which  cannot 
be  decomposed,  and  which  resists  the  action  of  fire,  the 
experiments  made  by  De  Saussure  and  Schrader  tend  to 
prove  that  it  has  Uttle  to  do  with  the  positive  act  of 

K  2 
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vegetation,  and  only  contributes  to  it  by  receiving  the 
roots  of  the  plants  and  preserving  their  nutritive  matter, 
but  is  itself  incapable  of  affording  them  sufficient  nou* 
rishment  for  their  support 

But  as  plants  derive  the  substance  necessary  £3r  their 
nourishment  from  the  humus,  or  decomposing  animal  and 
vegetable  matter,  it  of  ooiurse  follows  that  this  matter 
must  be  diminished,  and,  in  course  of  tune,  exhausted 
by  the  vegetation  of  plants  in  the  soil ;  and  the  rapidity 
and  degree  of  this  diminution  and  exhaustion  will  be  in 
proportion  to  the  nutrition  which  these  plants  absorb, 
or,  what  amounts  to  the  same  thing,  in  proportion  to  the 
nutrition  which  they  contain ;  supposing,  nowever,  that 
they  are  gathered  and  taken  off  the  ground. 

The  strength  of  the  vegetation  and  the  quantity  of 
each  product  is  determined  by  the  proportion  of  nutritive 
juices  or  succulent  properties  contuned  in  the  soil.  By 
the  terms  "  nutritive  juices'*  or  "  succulent  properties,"  we 
mean  to  designate  that  portion  of  the  mould  which  is  in 
a  fitting  state  to  be  taken  up  by  the  roots  of  the  plants, 
that  which  constitutes  the  richness  and  is  the  chief  cause 
of  the  fertility  of  the  soil ;  and  we  admit  that  the  ijuan- 
tity  of  these  juices  is  mod^ed,  augmented,  or  diminished 
by  each  product  which  is  taken  from  the  soil,  because 
^very  crop  we  take  from  the  field  serves  more  or  less  to 
exhaust  the  fertility  of  the  soil,  and,  unless  we  return  it 
some  equivalent  in  the  form  of  manure,  it  will  very  soou 
become  a  barren  waste. 

The  degree  in  which  these  nutritive  juices  are  absorbed 
or  diminished,  is  in  proportion  to  the  size,  weight,  and 
also  to  the  nature  of  the  produce.  With  regard  to  the 
whole  class  of  cereals,  both  general  experience  and  indi. 
vidual  experiments  tend  to  prove  that  the  diminution  is 
in  direct  proportion  to  the  nutritive  substances  which 
these  plants  themselves,  and  particularly  their  grain, 
contain. 

It  is  well  known  that  wheat  absorbs  them  and  ex-> 
hausts  the  land  much  sooner  than  rye,  that  rye  exhausts 
it  much  sooner  than  barley,  and  barley  much  sooner  than 
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oats.  Experiments  commenced  by  many  persons,  and 
which  are,  in  fact,  hardly  yet  completed,  demonstrate  the 
existence  of  this  proportion  more  clearly  than  could  have 
been  expected. 

According  to  tiie  best  analysis  that  Einhof  has  formed 
of  the  different  quantities  of  nourishing  and  succulent 
properties,  as,  for  instance,  gluten,  starch,  and  mucila^ 
ginous  sugar,  contamed  in  each  kind  of  grain«  there 
appears  to  be  the  following  proportion  :— 

InwlMAt •• 78  per  cent. 

Bye   70 

fitilqr,  aeeording  to  the  qnalitiei  and  fpeeies. 06  to  70 

Oats 66;  bat  the 

aaalyiis  of  this  kind  of  gnin  is  not  yet  completed. 

Lentils  •••••••• •• •  74  per  cent. 

Peas 76| 

French  beans   •»•••  86 

Windsor  beans • • ••  08| 

Horse  beans 73 

Thus,  a  bushel  of  Wheat  of  OS  lbs.,  contains  71*76  of  nntritlTe  juices. 

„  Rye. ..«.•••    86  ••••       60*8 

„  Barley 78  ...«       48*6 

„  Oats 68  ..••       d0«16 

„  Peas    100  ....       76*6 

„   •  Horse  beans  ••  105         ....       76*19 

From  these  data,  and  by  taking  into  account  the  dif- 
ferences in  the  nature  of  the  succulent  properties  them- 
selves, as  well  as  in  the  straw  and  in  the  whole  of  the 
e3^>eriments  relative  to  this  matter,  into  which,  however, 
we  shall  not  enter  until  we  come  to  treat  of  each  product 
separately,  we  will  admit  that  the  crops  of  grain,  properly 
speaking,  bear  the  following  proportions  to  each  other 
as  regards  their  nutritive  principles  and  the  degree  in 
which  thqr  exhaust  the  soil : — 

Wheat 13 

Sye 10 

Barley 7 

Oats 5 

Thus,  6  bnshels  of  Bye  are  eqnal  to  4*61  of  Wheat 

„  8*68  of  Barley 

„  18*     of  Oats, 

• 

We  ought  therefore  to  expect  that,  when  a  certain 
quantity  of  nutritive  matter  is  spread  over  a  soil  which, 
nom  its  composition  and  physical  qualities^  is  equally 
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fitted  to  piroduoe^  any  one  of  the  cereal  plants,  a  crop 
of  grain  equal  to  this  proportion  will  be  produced;  espe- 
ciaUy  if,  besides,  we  can  ensure  the  existence  of  tois 
equality  united  with  cultivation  and  the  temperature  best 
adapted  to  the  kind  of  grain  that  is  used.  This  propor- 
tion generally  exists  in  the  crop ;  for,  if  at  one  tune  we 
obtain  a  more  plentiful  return  than  was  expected,  the 
following  harvests  will  be  proportionally  diminished. 

The  relation  of  the  produce  to  the  exhausting  property, 
has  not,  as  yet,  been  determined  with  anj  degree  of  pre-  . 
cision,  excepting  in  those  kinds  of  grain  m  most  common 
use.  As  to  other  vegetable  products,  we  do  not,  as  yet, 
know  any  thing  dejBmte  respecting  them :  the  results  are 
doubtless  veiy  different  where  these  crops  occur  very 
frequently,  instead  of  being  used  as  intermediate  or  alter- 
nate products  with  separate  crops  of  the  gramineous 
grain-bearing  plants.  We  shall  not  enlarge  on  this  subject, 
until  we  come  to  speak  of  the  succession  of  crops,  and 
shall  only  observe  here,  that  vegetables,  peas,  beans,  and 
vetches  have  been  regarded  as  ameliorating  crops ;  and 
their  possessing  this  property  has  been  attributed  to  the 
shade  which  their  leaves  produce,  the  kind  of  culture  they 
require  while  growing,  which  loosens  the  soil  and  keeps 
it  clear  of  weeds,  the  air  which  they  exhale,  and  the  stem 
and  large  roots  which  they  leave  in  the  soil.     Many 

Sersons  have  considered  these  crops  as  equivalent  to  a 
ead  fallow,  when  they  are  not  repeated  too  frequently  in 
the  same  place,  and  when  the  plants  are  both  vigorous  and 
close  together,  which  can  only  happen  where  the  land 
is  in  good  condition.  Experience  and  theory,  however, 
tend  to  prove  that  it  is  going  rather  too  far  to  compare 
these  crops  to  a  dead  fallow,  which  latter  really  causes  an 
actual  increase  in  the  nutritive  portion  of  the  soil.  The 
number  of  experiments  on  this  subject  which  have  been 
made  on  land  cultivated  according  to  the  triennial  rota- 
tion of  crops,  has  induced  a  great  number  of  agricul- 
turists to  tnink  that,  supposing  the  quantity  of  manure 
and  the  number  of  ploughings  to  be  the  same  in  both 
eases,  the  crop  of  autunmal  com  and  thcsprmg  crop  by 
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which  it  is  succeeded  will  be  about  a  bushel  less  in 
quantity  than  they  would  have  been  after  a  dead  fallow. 
But  ten  degrees  less  of  fertility  will  not  explain  this  de- 
ficiency :  it  will  require  rather  from  seventeen  to  twenty 
degrees,  for  the  lye  will  absorb  five  out  of  the  seventeen, 
before  it  can  produce  a  bushel  of  orain ;  consequently,  if 
the  fertility  of  the  soil  is  diminished  from  seventeen  to 
twenty  degrees,  the  produce  in  rye  will  also  be  diminished 
by  a  bushel,  and  the  spring  crop  will  be  reduced  in  pio- 
portion  to  the  twelve  or  fifteen  degrees  which  still  remain 
to  be  used.  For  this  reason  I  fix  the  positive  exhaustion, 
or  impoverishment  occasioned  by  crops  of  vegetables,  at  ten 
degrees,  and  take  that  as  a  general  average,  without 
ptfosing  to  inquire  whether  the  crop  is  plentiful  or  not ; 
because  experience  teaches  us  that  the  finer  the  vegetation^ 
the  less  does  it  impoverish  the  soil.  Some  attentive 
observers  have  remarked,  that  when  the  winter  crop  of 
com  was  very  fine  and  abundant  after  peas,  the  spring 
crop  was  proportionably  poor ;  in  these  cases,  therefore, 
they  sowed  oats  instead  of  barley.  Superficial  observa- 
tions have  rendered  the  opinions  exceedingly  diversified 
with  regard  to  the  greater  or  less  exhausting  properties 
of  other  products.  Many  agriculturists  assert,  that  pota- 
toes deteriorate  and  exhaust  the  productive  power  of  the 
soil  veiy  much;  and  adduce  in  support  of  this  opinion  the 
iU-success  of  the  autumnal  crop  of  com  which  succeeds 
the  potato  crop :  this  assertion,  however,  generally  ema- 
nates from  those  who  sow  their  seed  immediately  after- 
wards, without  any  previous  preparation,  or  without  the 
iuterposition  of  any  ameUorating  crops — as  turnips,  or 
grass — and,  consequently,  when  the  land  is  in  an  unfa- 
vourable condition  for  the  reception  of  graiu.  On  the  other 
hand,  we  meet  with  persons  who  cultivate  the  spring  crop 
alter  potatoes,  and  are  ready  to  maintain  that  it  yields 
equally  as  well  as  the  autumnal  crops  which  succeed  a 
fdlow.  It  has  been  lately  proved  by  several  experiments, 
that  potatoes,  and  other  roots  cultivated  successfully, 
exhaust  those  soib  which  were  previously  in  good  con- 
dition but  very  little.  Tbis^  however^  seems  to  me  to  be 
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carrying  the  matter  too  far :  my  own  observations  have 
led  me  to  believe  that  two  loads  of  manmre  per  acre,  each 
containing  twenty  quintals^  will  more  than  equal  the  im- 
poverishment occasioned  by  a  crop  of  potatoes ;  at  leasts 
wherever  I  have  allowed  this  quantity,  I  have  never  been 
able  to  detect  any  diminution  in  the  two  crops  of  grain, 
viz.,  rye  and  barley,  which  followed.  I  must  entr^t  all 
persons  who  have  the  opportunity,  to  pay  attention  to  this 
subject.  Here,  again,  there  ought  to  be  some  difference 
made  between  the  treatment  of  the  soil  after  a  plentiful 
crop,  or  after  one  vrhich  is  not  so  abundant.  If  the  pota« 
toes  are  planted  very  closely  together,  they  certainly  produce 
a  greater  quantity ;  but  then  they  cannot  be  so  carefully 
cultivated :  the  fertilizing  influence  of  the  cultivation  is, 
consequently,  veiy  considerably  diminished,  and  the  soil  is 
more  impoverished.  I  am,  therefore,  content  with  80 
bushels  of  produce,  for  the  small  quantity  of  five  bushels 
of  seed,  per  acre.  Thus,  I  reckon  the  exhaustion  which 
they  occasion  at  thirty;  attributing  to  them,  on  the  other 
hand,  the  same  fertilizing  influence  as  that  of  a  Mow^ 
namely,  ten  degrees.* 

The  exhaustion  or  impoverishment  occasioned  by  crops 
of  grain  may  be  repaired  in  three  ways : — 

In  the  fiirat  place,  by  the  carrying  and  incorporation  of 
manure,  properly  so  called.  The  nutritive  faculty  of  the 
soil  is  more  or  less  augmented  in  proportion  to  the  quality 

*  The  antlior,  fnm  ezperienee,  reoommauls  the  application  of  a  tmall  qnan- 
tity  of  dung  on  land  Uiat  haf  prodaced  a  crop  of  potatoes,  in  order  to  correct 
the  (enppoaed  ?)  deterioration  inflicted  on  the  toil  by  that  i^ant.  Thoogh  he 
has  applied  dnng  on  the  supposition  that  the  crop  undoly  exhaosts  the  soil,  he 
seems  in  doubt  If  the  exhaustion  be  real  or  imaginary,  and  advises  further 
attention  to  the  subject  A  long  and  rery  extenslTe  indi?idual  experience*  In 
which  potatoes  and  turnips  were  cultiTuted  on  a  great  yarlety  of  soils,  loamy 
clays,  sands,  and  gravels,  In  the  same  field,  and  with  the  same  management  ta 
ewery  respect,  never,  in  any  one  instance,  shewed  the  least  visible  diflbrenoe  on 
any  succeeding  crop— wheat,  barley,  oats,  or  grass  seeds ;  on  the  contrary,  It  la 
thought  that  all  the  crops,  especially  the  last  mentioned,  thrive  best  on  potato 
tilth,  from  the  greater  degree  of  pulverisation  which  the  land  receives.  Bdief 
can  hardly  be  given  to  the  assertion,  that  a  green  crop,  whose  soil  is  manured, 
cleaned,  and  pulverised,  can  exhaust  land  more  than  two  or  three  grain  crops 
in  succession :  the  current  ^^inion  must  have  arisen  from  attributing  the  eflbct 
to  the  wrong  cause,  and  that  opinion  seems  to  ha?e  misled  the  author  so  fisr  as 
to  induce  the  application  of  an  additional  quantity  of  manure,  without  suffi- 
cient reason  for  such  an  applloatloiu 
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of  this  manure;  and  the  goodness  of  the  crop  is  also  regu- 
lated by  the  same  power,  at  least  to  a  certun  point ;  but 
beyond  that,  the  manure  becomes  absolutely  injurious, 
causing  over  luxuriant  growth  of  com.  In  forming  an  esti- 
mate of  the  amelioration  or  deterioration  of  the  soil,  we 
may  regard  a  load  of  dung,  taken  at  a  suitable  degree  of 
fermentation,  and  weighing  2,000  lbs.,  as  equal  to  ten 
degrees  on  an  acre  of  land ;  and  thus,  five  such  loads  of 
manure  would  be  equal  to  fifty  degrees. 

The  nature  of  the  manure  must  likewise  be  taken  into 
consideration ;  we  have  here  supposed  it  to  be  conmion 
manure,  composed  of  the  excrements  of  cattle,  or  of  horses 
and  pigs,  and  combined  with  straw  or  litter.  The  dung 
of  sheep,  especially  that  distributed  over  the  fields  by 
the  pasLinfTSese  animals  on  them  is  not  equallj 
efficacious ;  it  becomes  more  rapidly  the  food  of  plants, 
but  it  is  also  more  quickly  exhausted.^ 

Secondly,  by  what  is  called  repose,  or  inactivity  fTeposJ^ 
or,  rather,  by  the  conversion  of  the  fields  into  pasture 
grounds.  The  putrefaction  of  the  herbage  which  grows 
spontaneously,  of  the  worms  and  insects  that  lodge  in  it, 
and  the  excrements  of  the  cattle  which  pasture  on  it,  com- 
municate to  the  soil  a  nutritive  power,  which  is  greater 
or  less  in  proportion  to  the  state  of  the  land  when  it  was 
left  to  nature,  to  the  abundance  and  vigour  of  the  vege« 
tation,  and  to  the  quantity  of  excrements  voided  by  the 
cattle,  t 

*  Bxperfenee  wffl  reeelTd  with  limitation  this  obtenratioii  of  the  author,  Chat 
land  is  exhausted  by  heary  crope  of  esealent  pUmts,  and  that  it  ii  enriched  by 
thin  slight  crops  from  admitting  more  perfect  caltivation.  General  olMenration 
woold  lead  to  a  contrary  eonclnsion  in  this  country :  in  the  case  of  thin  strag« 
gling  crops  of  any  kind,  the  benefit  imparted  by  the  shade  of  dose  crojis  is 
wholly  wanting,  and  ezposare  would  seem  to  be  detrimental.  The  quantity  of 
seed  allowed  by  the  author  to  an  acre  of  potato  ground  is  only  flye  bushels: 
the  produce  is  sixteen  from  one,  which  is  about  an  ayerage  crop  In  this  kingdom. 

t  The  crops  of  the  former,  if  used  in  their  green  or  unripe  state,  exhaust  the 
■oil  which  produced  them  in  a  much  less  degree  than  the  same  crops  when  snf-* 
fered  to  ripen  their  seed ;  for  their  saline,  and  other  matters,  increase  in  propor- 
tion as  the  plants  attain  maturity.  Now,  the  ameliorating  grass  lands  to  which 
our  excellent  author  allndes  are  those  fed  inceisantly  by  the  IIto  stock  of  the 
fkrm ;  the  produce  consumed  green ;  the  soil  constantly  enriched  by  the  excre- 
ments of  the  cattle  by  which  they  are  deposited. 
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This  advantage  may  be  fixed : 
(a)  According  to  an  inverse  proportion  of  the  extent 
necessary  for  the  whole  nudntenance  of  a  cow. 

If  3)  acrat  be  snfflcienty  this  amelioration  may  be  eoniidered  aa 

eanal to  •••••••• • • • 10  degreea. 

S  -         11 

3-        12 
-        IS 

9  -        1* 

'  On  the  other  hand,  if  9)  acres  are  required  for  a  cow,  the  ame- 
lioration can  only  be  eonsldered  as  equal  to  6 

4         -        6 

H       -      * 

(d)  Or  according  to  the  state  of  fertility  in  which  the 
soil  was  allowed  to  grow  herbage. 

If  the  soil  contained  40  degrees  of  fertility,  then  it  annually  gains    10  degrees. 

—  60 11 

—  eo 12 

—  70 13 

—  80 14 

—  90 15 

If,  on  the  contrary,  it  only  contained  30  degrees  of  fertility— 

—  SO S 

—  do e 

—  10 4 

When  we  come  to  treat  more  particularly  of  herbage, 
we  shall  enter  more  fully  into  an  explanation  of  tne 
method  of  determining  the  value  of  the  pasturage,  ac- 
cording to  the  degree  of  fertility  contained  in  the  soil. 
.  The  additional  fertility  which  is  produced  by  clover, 
varies  according  to  the  closeness  of  the  crop,  and  the 
length  of  shoot  which  the  plants  are  su£Pered  to  attain 
before  they  are  buried  by  ploughing;  and  this  latter 
circumstance  has  a  very  material  influence  on  the  im- 
provement produced  by  clover.  In  fact,  it  is  evident  that 
when  this  plant  is  thick  and  averages  from  eight  to  nine 
inches  in  height,  it  yields  a  veiy  considerable  proportion 
of  vegetable  manure  to  the  soil;  but  the  thicker  the 
clover,  the  greater  will  be  this  advantage,  because  then 
one  ploughing  will  be  sufficient.  It  may  be  laid  down 
as  a  general  principle,  that  clover  sown  on  land  containing 
60  degrees  of  fertility^  will  impixtye  it  by.  10  degrees  y  S 
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the  land  contains  70  degrees,  the  improvement  will  amount 
to  12  degrees ;  if  80,  to  14  ;  and  if  90,  to  16,  &c.  &c. 

The  same  may  be  observed  with  regard  to  vetches  cut 
while  green,  if  before  burjring  them,  they  are  allowed  to 
stand  and  sprout  again ;  but  this  second  growth  can  only 
take  place  where  the  plants  are  thick  and  vigorous,  and 
where  they  were  mown  just  as  they  had  begun  to  flower. 

Thirdly,  by  a  dead  summer  fallow,  attended  with  pro^ 
per  cultivation ;  by  means  of  which  the  soil  will  not  only 
be  cleaned  and  pulverised,  but  will  likewise  receive 
positive  nutrition,  as  well  from  its  different  parts  being 
successively  submitted  to  the  fertilizing  influence  of  the 
gases  contained  in  the  atmospheric  air,  as  from  the  putre- 
raction  of  the  plants  and  roots  buried  in  it  by  the  opera- 
tion of  ploughing  being  hastened  and  expedited.  The 
more  vigorous  and  better  the  soil,  the  more  efficacious 
does  the  fallow  become ;  and  in  proportion  as  it  has  been 
complete,  and  the  soil  has  been  thoroughly  cleaned, 
pulverised,  and  aerated,  and  the  nutritive  particles  which 
it  contained  brought  into  action,  will  the  subsequent  crops 
be  abundant.  It  is,  however,  a  fact  that  in  this  manner 
a  greater  degree  of  exhaustion  is  subsequently  created. 

There  is  no  doubt  that  the  fallow  absorbs  or  attracts 
the  fertilizing  properties  of  the  atmosphere,  and  that  the 
better  the  condition  of  the  soil  the  greater  is  the  quantity 
of  nutritive  particles  thus  absorbed ;  besides,  the  richer 
the  soil  the  greater  will  be  the  quantity  of  weeds  which 
spring  from  it,  and  the  putrefaction  of  which  wiU  also 
contribute  to  ameUorate  it.  From  these  considerations 
we  may  conclude,  that  if  the  soil  contains  40  degrees  of 
fertihty,  the  fallow  will  add  10  to  it ;  if  50,  the  increase 
will  amount  to  11 ;  if  60,  to  12,  and  so  on. 

Every  one  must  determine  for  himself,  according  to  his 
own  situation  and  circumstances,  which  of  these  three 
methods  of  improving  the  land  will  suit  him  best. 
Should  he  have  succeeded  in  being  able  to  procure  an 
abundant  quantity  of  manure  from  his  own  farm,  he  will, 
doubtless,  find  the  &st  mentioned  mode  to  be  the  most 
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efficacious ;  but^  unless  that  be  the  case^  the  other  two 
may  be  advantageously  adopted. 

Afield  is  seldom  so  much  exhausted  by  the  crops 
which  it  has  successively  produced  as  to  be  incapable 
of  yielding  any  further  produce.  It  may,  however,  be 
so  much  unpoverished  that  •  the  value  of  the  crop  will 
barely  cover  the  expenses  of  cultivation.  This  &culty 
of  production  inherent  iq  the  soil  is  designated  the 
natural  fertility.  There  are  different  degrees  of  this 
fertility :  when  it  is  so  high  that  an  acre  of  land  may 
still  be  made  to  yield  two  bushels  of  rye  more  than  the 
quantity  sown,  and  nevertheless  must  not  be  sown  again 
from  fear  of  exhausting  it  too  much,  until  it  has  been 
manured  or  suffered  to  rest,  or  be  fallowed,  then  its 
natural  fertiUty  is  supposed  to  be  equal  to  40  degrees ; 
and  this  is  the  greatest  extent  of  exhaustion  which  a  piece 
of  land,  of  average  quality,  should  ever  be  suffered  to 
i«ach.  Good  WeyLd  which  does  not  contain  more 
than  sixty  parts  in  a  hundred  of  sand,  a  small  quantity  of 
Ume,  and  perhaps  about  two  parts  id  a  hundrea  of  finely 
divided  or^c  mtter.  wiU  s^dom  become  so  much  im- 
poverished,  unless  indeed  it  be  purposely  exhausted. 
When  it  hks  been  manured  once  in  six  years,  we  always 
attribute  to  it  60  degrees  of  fertility,  even  though  it  may 
have  produced  four  crops  of  grain ;  and  we  may  then,  if 
we  choose  yet  further  to  exhaust  it,  also  obtain  other  crops, 
care  being  used  to  choose  those  which  will  only  require 
nutrition  in  proportion  to  this  number  of  degrees.  It  is 
generally  supposed  that  the  more  favourable  the  consti- 
tuent parts  of  the  soil  to  the  reproduction  of  vegetation, 
the  greater  will  this  natural  fertility  be ;  and  that,  in  pro- 
portion as  the  soil  is  of  an  ai^illaceous  nature,  it  will  be 
more  difficult  for  it  to  be  impoverished  to  that  extent 
which  we  have  here  designated  by  40  degrees,  and,  for 
the  reason  that  it  retains  the  nutritive  juices  longer,  will 
produce  less  returns  to  cultivation,  while  it  possesses 
within  itself  a  richness  which  only  requires  to  be  brought 
into  action   by  thoroughly  dividing  the  integral  parts 
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which  contam  the  nutritive  and  succulent  matter.  It  re* 
quires  a  great  deal  of  art  thoroughly  to  exhaust  land  of 
this  nature ;  but,  when  once  it  is  done,  an  immense  sum 
must  be  expended  before  it  can  be  restored  to  a  proper 
degree  of  fertility/ 

This  property  of  the  soil  which  we  term  its  natural 
feriiliiy,  because  it  is  innate,  and  possessed  by  the  soil  at 
the  time  we  bestow  fresh  nutritive  matter  on  it,  and  par- 
ticularly when  we  recommence  the  rotation  or  succession 
of  crops,  and  forms  the  ground-work  of  the  amelioration 
which  we  wish  to  produce— this  fertiUty,  I  say,  is  in- 
creased  or  diminished  according  to  the  quantity  of  manure 
which  is  mixed  in  the  knd,  and  the  number  and  kind  of 
crops  which  are  produced  during  the  course  of  the  rota- 
tion. 

Thu,  if  a  field  has  veeelved  five  loads  of  maonre,  each  contalniiig 

90  qofaitals,  for  this  most  be  allowed • 60  degrees. 

For  adeadfidlow.... •• • ....•  10 

For  iU  natural  fertility   40 

Thus,  the  whole  amonnt  of  richness  and  natrition  may  be  Tslaed  at  100  degrees. 

Others  endeavour  to  attain  the  same  end  by  means 
of  trenching  with  the  spade,  acting  on  the  belief 
that  the  imder  layer  of  the  soil  acquires  additional  fer- 
tility while  it  lies  buried  and  inactive,  and  that  when 
brought  to  the  surface  it  will  bear  abundant  crops ;  and 
they  fancy  that  by  changing  the  layer  of  the  earth  every 
year  they  shall  ensure  good  crops,  without  being  obliged 
to  replenish  the  land  mth  nutritive  matter. 

It  certainly  does  occasionally  happen  that  on  some 
soils,  where  the  layer  which  is  turned  up  and  brought  to 
the  surface  is  composed  of  a  mixture  of  substances  which 
contain  combinations  of  oxygen  and  hydrogen  suscepti- 
ble of  decomposition,  tlus  system  appears  to  be  successful 
for  a  time ;  but  it  will  not  endure  for  any  length  of  culti- 
vation, for  after  having  produced  a  few  crops  without  be- 
ing manured,  the  land  becomes  so  poor  as  to  be  incapable 
of  affording  the  smallest  nourishment  to  plants.^ 

*  The  aathor  tUnks  much  art  will  be  reqnlrsd  in  exhausting  a  certain  kind 
of  land,  and  very  Jndlcioasly  adds,  that  much  more  art,  and  also  ezpensci 
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In  the  neighbonrhood  of  large  tomis,  where  manture 
can  be  obtamed  at  a  low  price,  and  in  coimtries  where, 
on  account  of  the  great  extent  of  pasture  lands,  a  large 
number  of  cattle  are  kept,  little  labour  is  bestowed  on  the 
ground ;  it  is  never  suffered  to  lie  fallow ;  the  proper 
rotation  of  crops  is  not  observed ;  the  fields  are  sown 
with  grain  every  year,  and  frequently  with  the  same  kind 
of  pkmts.  In  those  places,  on  the  other  hand,  where, 
from  want  of  fodder,  a  small  quantity  of  dung  can  be  ob- 
tained, the  farmers  seek  to  improve  their  lands  by  con* 
stant  ploughing  and  cultivation,  and  particularly  by 
allowing  them  to  he  fallow,  and  either  converting  them 
into  pasture  grounds  or  leaving  them  perfectly  inactive. 
This  circumstance  constitutes  the  great  difference  between 
the  systems  of  cultivation  pursued  in  Holstein  and  Meek- 
lenburg,  which  are  otherwise  so  similar.  In  the  former 
country  they  manure  the  land  veiy  plentifully,  and,  in 
order  to  accomplish  that  purpose,  they  devote  a  considerable 
portion  of  it  to  the  growth  of  plants  destined  for  the 
inamtenance  of  cattle ;  but  they  plough  the  fields  very 
little,  even  for  the  reception  of  grain.  In  Mecklenbm^, 
on  the  contraiy,  where  the  system  of  cultivation  will  not 
admit  so  mtich  manure  being  expended  on  the  land,  the 
want  of  it  is  supplied  by  frequent,  carefully  managed, 
and  complete  fallows.  Although  this  substitution  may 
be  practicable  to  a  great  extent,  similar -results  must 
never  be  expected  fit)m  it,  since  the  greatest  portion  of 
produce  can  only  be  obtained  when  the  soil,  the  manure, 
the  labour,  and  the  kind  of  grain  sown,  are  in  their  rela- 
tive proportions  to  each  other. 

And  if  we  deduct  from  this  sum  the  value  of  the  im- 
poverishment occasioned  by  the  crops  produced  in  the 


will  be  required  in  repairing  the  damage  after  the  ezhaoation  haa  been 
effected.  In  this  country,  the  art  of  exhausting  lands  is  reckoned  yery  simple, 
Til.,  by  eontinned  oropphig,  which  will  etHsct  the  purpose  in  a  greater  or  lesa 
time,  according  to  the  degree  of  natural  fertility.  The  art  of  restoring  fertility 
to  lands  is  naturally  more  difficult,  and  much  aggrayated  by  the  expense^ 
which  mightily  increases  the  difficulty  of  the  art,  though  the  processes  be 
unlTersany  known.  No  flumer^  who  deserves  the  name^  will  ever  allow  such 
a  remit  to  happen  on  lands  that  are  nnder  his  eliaige. 
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course  of  the  rotation,  the  balance  which  remains  will  in-^ 
dicate  the  natt^al  fertilify  of  the  soil  at  the  dose  of  the 
succession  or  rotation^  or  that  number  of  degrees  with 
which  the  ensuing  course  will  commence.  There  can  be 
no  doubt  that  there  is  a  certain  regularity  and  proportion 
existing  in  the  exhaustion  occasioned  by  the  crops.  It  is 
thus  A  after  a  fine  crop  of  autuixmJ  com,  £e  sprmg 
crop  generally  proves  meagre  and  scanty ;  and  that,  in 
the  triennial  rotation  with  fallowing,  the  autumnal  crop 
in  the  second  year,  after  a  remarkably  good  crop  of  spring 
com,  will  not  be  foimd  to  answer  so  weU.^  For  the  same 
reason,  we  see  that  a  succession  of  abundant  and  scanty 
crops,  the  former  having  been  favoured  by  weather  and 
temperature,  flourish  and  yield  plentifully,  but  impoverish 
the  soil  very  considerably ;  while  the  latter,  having  been 
retarded  by  unfavourable  weather,  leave  more  nutritive 
matterin  the  soil  m  which  they  vegetated  than  they  originally 
derived  from  it  A  careful  examination  and  observation 
of  this  law  of  nature  may  lead  to  results  which  will 
enable  us  to  obtain  plentiful  crops  precisely  at  those  sea* 
sons  and  in  those  years  when,  ia  the  ordmary  course  of 
things,  we  should  have  obtained  very  bad  ones ;  it  may 
also  teach  us  to  reserve  those  powers  which  will  overcome 
even  the  influence  of  unfavourable  temperature  for  using 
in  the  latter  periods.  By  this  means,  a  generaUy  bad  year 
may  be  rendered  exceedingly  profitable  by  a  skilfiil  and 
scientific  agriculturist.  It  is,  therefore,  evident  that  the 
fact  of  the  same  system  of  cultivation  not  beiag  every* 
where  estabhshed  and  practised,  is  really  a  pubUc  benefit. 
Until  other,  more  numerous,  and  better  authenticated 
experiments  have  been  made,  and  all  the  light  be  thrown 
on  this  subject  of  which  it  is  susceptible,  we  are  led,  firom 
what  is  at  present  known,  to  beUeve  that  a  crop  of  wheat 
will  impoverish  a  fertile  and  not  txxy  cold  a  soil  in  40 
degrees;  while  a  crop  of  barlejr  will  only  exhaust  80 
degrees^  and  a  crop  of  spring  grain  26  degrees. 

*  TIm  obMTTfttloii  bere  mada  by  fhe  ftathor,  tliat  a  good  erap  of  fpring  eorH 
leldom  succeeds  an  abandaiit  antumnal  crop,  and  vice  vtndf  is  in  ezaot  aeeord* 
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When  wheat  is  sown  on  a  soil  fitted  for  its  reception, 
it  frequently  yields  as  large  a  quantity  of  grain  as  rye ; 
and  the  produce  not  only  weighs  more,  but  also  contains 
a  greater  amount  of  nutritive  matter  in  the  proportion 
of  13  to  10  :  thus,  the  proportion  which  exists  between 
the  degrees  in  which  these  two  kinds  of  grain  exhaust 
the  soil,  ought  to  be  as  89  to  30 ;  but.  as  the  impoverish- 
ment occasioned  by  wheat  appears  to  be  still  greater,  we 
will  therefore  suppose  it  to  be  equal  to  40.  With  regard 
to  the  spring  crops  of  grain,  the  short  time  their  v^ta- 
tion  lasts  must  be  a  si^cient  proof  that  the  exhaustion 
which  they  occasion  is  much  less;  and,  indeed,  it  is 
seldom  that  they  yield  in  produce  an  equal  quantily 
of  nutritive  matter  with  that  furnished  by  the  autumnal 
crops.  For  some  time  past,  opinions  have  been  divided 
in  the  question  whether  barley  or  oats  are  most  exhaust- 
ing ;  and  the'  answer,  doubtless,  depends  upon  the  state 
of  the  soil,  the  preparation  which  it  has  received,  and  the 
abundance  of  the  crops  of  either  kind  which  it  has  pro- 
duced. On  strong  land  which  has  received  a  slight 
ploughing,  oats,  which  possess  a  greater  capability  of 
absorption,  will  exhaust  more  than  barley ;  but  then  th^ 
will  also  produce  a  finer  crop,  and  we  therefore  consider 
them  to  be  about  equal: 

These  data  are  not  founded  merely  on  the  theory  of 
the  nutritive  or  succulent  matters,  but  are  deduced  from 
a  summary  of  the  results  furnished  by  general  experience, 
and  are  in  perfect  harmony  with  those  which  have  been 
observed  in  well  directed  agricultural  undertakings,  and 
which  in  avera^  years  are  admitted  in  case  of  lands  of 
moderate  fertility.  We  only  summon  theory  to  our  aid 
in  this  case  to  assist  us  in  formiag  a  standard  or  measure 


ftnoe  with  the  established  ikct  that  two  grain  crops  should  not  follow  each 
other.  The  following  remark,  that  a  bad  crop  of  any  kind  enriches  the  land 
by  not  extracting  so  moch  nntrltions  matter  as  an  abundant  prodnoe,  is  more 
difficult  of  admission  in  this  country ;  and  the  meaning  of  the  author  is  rather 
obscure  how  the  skilfU  agriculturist  can  render  a  bad  year  profitable,  and 
secure  pleatiAil  crops  in  adrene  seasons,  by  any  previous  foresight  or  arrange* 
meat. 
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by  means  of  which  each  product  may  receive  an  average 
value,  always  taking  into  account  the  various  circum- 
stances by  which  it  is  influenced ;  and  the  realization  of 
this  standard  or  measure  proves,  in  its  turn,  the  correct- 
ness of  the  theory. 

Some  of  the  more  exhausting  kinds  of  grain  may  oc- 
casionally, under  the  influence  of  favourable  weather  and 
temperature,  yield  a  larger  amount  of  produce  than  we 
have  here  assigned  to  them ;  but  they  will  also  impoverish 
the  soil  in  a  greater  degree,  and  the  succeeding  crops  will 
be  proportionally  less.  All  that  is  here  attempted  is  to  dis- 
cover the  sum  total  of  the  produce,  and  the  greater  or 
less  degree  of  fertility  retained  by  the  soil. 

In  this  hypothetical  calculation  I  have  endeavoured,  as 
much  as  possible,  to  confine  myself  to  round  numbers, 
and  to  leave  out  all  fractions ;  because  these  latter  would 
only  have  rendered  the  calculations  more  difScult,  with- 
out making  any  sensible  difference  in  the  results. 

H  we  would  calculate  the  probable  produce  of  a  crop 
of  any  single  species  of  grain,  according  to  the  amount 
of  easily  soluble  matter  in  the  soil,  we  must  take 
several  accessoiy  circumstances  into  account.  When 
these  accessory  circumstances  are  favourable,  a  vegetable 
will  yield  a  much  larger  produce  from  land  possessing 
the  same  nature  and  degree  of  fertility  than  when  the 
contrary  is  the  case.  These  circumstances  include  a  cul- 
tivation or  preparatory  crop  which  will  destroy  all  the 
weeds  which  would  otherwise  prove  injurious  to  the  pro- 
duce, and  also  those  influences  of  the  weather  which  we 
can  neither  foresee  nor  prevent.  We  ought,  therefore,  to 
have  these  circumstances  constantly  before  our  eyes  while 
endeavouring  to  form  an  estimate  of  the  produce,  which, 
from  the  fertiUty  of  the  soil  and  the  nature  of  the  grain, 
we  may  be  led  to  expect ;  and  to  bear  in  mind  that  this 
attractive  power  can  only  be  brought  fully  into  action 
where  it  meets  with  no  oDstacles. 

We  have  stated  the  average  absorbing  power  of  rye  to 
be  as  30  to  every  100  degrees  of  soluble  or  succulent 
matter  in  the  soil,  and  we  shall  now  fix  the  produce  of 
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this  kind  of  grain  at  six  bushels  besides  the  seed ;  thus 
allowing  five  degrees  of  impoverishment  for  every  bushel. 
AooOTding  to  the  same  principle,  and  to  the  proportion 
of  the  absorption  of  nutximmt  of  the  different  tinds  of 
grain,  we  ought  to  attribute 

To  a  tmtliel  of  wheat    6)  deg.  of  imporerishment 
^       barley  3|  — 

—       oato      fi  — 

and,  consequently,  to  be  able'  to  calculate  the  probable 
number  of  bushels  which  will  be  yielded  by  a  crop  of 
each  kind  of  grain  on  land  of  a  certain  degree  of  fertility, 
as  well  as  tne  impoverishment  of  the  soil  which  will 
ensue.  In  fact,  we  ought  to  be  able  to  distinguish  the 
exhaustive  power  possessed  by  a  particular  kind  of  grain, 
from  the  nutritiom  juices  of  the  soil  which  it  employs  in 
its  formation,  for  these  two  things  do  not  always  seem  to 
be  in  absolute  relation  to  each  other.  But  the  quantity 
of  nutritious  matter  which  a  bushel  of  grain  employs  in 
its  formation,  is  equal  to  the  quantity  wluch  this  measure 
detracts  from  the  soil. 

In  order  to  explain  what  we  have  already  said  with 
regard  to  the  proportion  in  which  different  kmds  of  grain 
eid^aust  the  soil,  we  will  give  a  few  examples ;  and  sup- 
pose, in  the  first  place,  that  the  soil  contains  140  degrees 
of  fertility.   The  exhausting  power  of  wheat  is  40  in  100. 

100  :  40  : :  140  «■  fie. 
A  bushel  of  wheat  abeorbt  6}  deipree»  of  fertility, 

6-6:1; :  66  s=  8-6  bushels,  which  may  be  produced  by  these  140 
degrees  of  fertility.  ^        r 

The  exhaustlDg  power  of  rye  is  30  in  100. 

100  :  SO  :  :  140  »  42. 
A  bushel  of  rye  abeorba  five  degrees  of  fertility « 

6:1::42==:8'4. 
l%c  exhausting  power  of  barley  is  S6  in  100. 

100  :  96  ::  140  ME  36. 
A  bushel  of  barley  absorbs  3h  degrees  of  fertility. 

d'6:l::d6sl0. 
The  ezfaaustlog  power  of  oats  la  85  in  100. 
AU  these  quantities  are  ezclusire  of  the  seed  sown« 

100  :8d:  :140  a.  36. 
A  bushel  of  oats  absorbs  2A  degieet  of  iertiUtv. 

2-6  :  1  :  :  36  =  14. 

Or,  if  the  produce  be  known,  and  it  is  only  requisite  to 
obtain  the  quantity  of  nutritive  matter  which  has  been 
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absorbed,  we  proceed  in  an  inverse  method.  We  will  sup- 
pose 8  bushels  of  wheat,  besides  the  seed:  1  bushel 
requires  6^  degrees  of  nutritive  matter,  therefore  52  de- 
grees have  been  absorbed,  and  there  only  remains  88  of 
the  140. 

If  we  suppose  8  bushels  of  rye,  each  bushel  absorbing  5 
degrees :  these  8  will  deduct  40  degrees  from  the  140, 
and  only  100  will  remain.  Again,  if  we  suppose  11 
bushels  of  barley,  at  3^  degrees,  per  bushel,  these  11 
will  impoverish  the  soil  38-5  degrees,  and  there  will  only 
remain  101*5.  And,  lastly,  if  we  suppose  14  bushels  of 
oats,  at  2^  degrees  per  bushel,  this  quantity  will  exhaust  35 
degrees  of  the  fertility  of  the  soil,  and  leave  105.  It 
depends  upon  circumstances,  some  of  which  are  within 
our  control  and  the  others  beyond  its  influence,  whether 
the  number  of  bushels  thus  reckoned  from  a  calculation 
of  the  fertility  of  the  soil  and  the  exhausting  properties 
of  the  grain  will  be  realized,  or  whether  the  sum  will  be 
augmented ;  but,  be  the  produce  what  it  may,  the  im- 
poverishment of  the  soil  will  be  proportionate  to  the 
number  of  bushels  of  grain  obtained. 

As  every  thing  relative  to  the  doctrine  which  I  am 
here  laying  down  appears  to  me  to  be  of  sufficient 
importance  to  merit  such  a  clear  and  precise  explanation, 
as  will  help  to  obviate  all  possibility  of  misconception,  I 
shall  subjoin,  as  examples,  some  calculations  relative  i/o 
the  augmentation,  or  diminution  of  fertiUty  which  is  pro- 
duced by  the  various  rotations  of  crops. 

If  the  natural  fertility  ofafloilbe 40  degrees. 

And  to  thb  If  added  fire  loadB  of  manure  •••»    50* 

00  degrees. 

And  then,  without  being  again  manured,  it  is  subjected 
to  the  triennial  rotation  with  naked  fallowing :  it  will 
present  the  following  results. 

In  these  calculations,  I  have  intentionally  deducted  the 
quantity  of  seed  sown  from  the  product ;  therefore,  if  any 
one  should  wish  to  ascertain  the  sum  total  of  produce,  he 

*  A  load  of  manure  is  here  supposed  to  eontiia  twenty  quintals.— 'Fben  cu 
Tbans^— A  quintal  is  equal  to  113  Um.  Bnglish. 

L  2 
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must  add  the  amount  of  the  seed  to  the  quantity  here 
given.  It  is  certainly  probable  that  the  seed  contains  a 
quantity  of  soluble  matter,  quite  sufficient  for  a  single 
reproduction ;  and  that  thus  the  increase  of  the  quantity 
of  seed,  at  least  to  a  certain  extent,  always  gives  a  much 
greater  gross  amount,  althouch  it  does  not  yield  any  con- 
siderable increase  of  net  produce. 


RoUtlon 

of 
tiie  Cropf  • 


1.  PallowyMr.. 

«.  Rye*   

9.  Barley*.**.. 

4.  Fallowf   .... 
6.  Rye 

6.  OaUi  

7.  Fallow 

5.  Rye 

0.  OaU 


Prodace  of 
the  Crop 

oTer 
the  Seed. 


Suocnlent  matter 
absorbed  in  Prop<HrtioD 

to  the  Species  and 
Qoantity  of  the  Grain. 


bnshela. 


•  • 


6 

3*S1 
4*44 

a  • 

3-00 


degrees. 

• . 
90 
17-6 

ioHM» 

IMl 

. . 
19 
7-68 


Additional 
Fertility. 


degrees. 
10 


*  • 

n 


10 


Remaining 
Fertility. 


degrBfs. 
100 
70 
5S-5 
63-5 
44*45 
38-34 
43*34 
30*34 
82-76 


Thus  we  see  that  the  natural  fertility  of  the  soil,  which, 
at  first,  was  40  degrees,  has  diminished  to  22*76;  con- 
sequently, it  has  lost  17*24 ;  and  this  is  the  invariable 
result  of  that  system  of  cultivation  which,  alter  an  amelio- 
ration of  five  loads  of  manure  per  acre,  exacts  six  crops 
of  grain.  In  order  to  avoid  this  great  exhaustion  of  the 
land,  the  rotation  should  have  been  interrupted  after  the 
fifth  crop ;  but,  by  means  of  feeding  cattle  on  the  ground, 
it  might  have  been  made  to  bear  the  sixth  crop,  and, 
beyond  this  point,  no  person  should  ever  go  without 
manuring  the  land  afresh. 

Should  it  be  thought  desirable  to  sow  peas  on  the  ma- 
nured fallow,  in  this  rotation  of  crops — ^without,  however, 
bestowing  any  additional  quantity  of  manure— the  peas 
will,  as  we  have  ahready  observed,  return  some  portion  of 
the  nourishment  absorbed  from  the  soil,   but  without 

*  The  25  per  cent,  of  mceulent  matter  left  io  the  soil  by  the  rye  crop,  17| 
degrees,  which,  at  3-6  per  bashel  of  harley,  ovght  to  prodnee  5  bodick— 
Fkbhoh  Traits. 

t  11,  instead  of  10,  becanse  that  the  soil  has  52  degrees  ^  fertility,  instead 
of  the  40  which  it  possessed  at  the  time  of  the  first  lallow.— Frxnoh  Tkans. 

t  The  25  per  cent  of  44-45,  that  is  to  say  IMl,  which,  at  2*5  per  bushel, 
makes  4*44  of  oats.— Frsitcb  Tbaks. 
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producing  the  effect  of  a  naked  fallow.    In  this  case  the 
following  will  be  the  results : — 


R^yfation 

Produee 

of 

of 

theCrapt. 

the  Crop. 

bnaheli. 

1.  Peaa 

6 

8.  Rye 

4*8 

3.  Barley  .... 

4 

4.  FaUow  «... 

•  • 

6.  Rye 

3'IS 

a  Oftts 

3-64 

7.  Fallow  .... 

•  • 

8.  Rye 

9-S3 

9.  Oats 

M 

Natriti?e  Matter 
absorbed  in  Proportion 

to  the  Species  and 
Quantity  of  the  Grain. 


degrees. 
SO 
S4 
14 

i&e 

0.1 

ii-9 

0*59 


Additional 
Fertility. 


degrees. 
10 


0 
6 


Remaining 
FerUlity. 


degrees. 

80 

66 

4S 

63 

80*4 

27-8 

87.3 

96-11 

10-60 


Here  the  soil  has  lost  2041  degrees  of  the  fertility 
which  it  previously  possessed.  If,  without  augmenting 
the  quantity  of  manure  in  this  rotation,  the  farmer  should 
choose  to  have  a  crop  of  potatoes  instead  of  the  first 
fallow,  and  if  these  roots  impoverish  the  soil  as  much  as  a 
crop  of  rye,  and  nevertheless,  from  the  culture  they 
require,  bestow  on  it  all  the  advantages  of  a  fallow,  the 
following  will  be  the  results : — 


Rotation 

Af 

P/odoee 

of 
the  Crops* 

NntriUve 
Matter  absoibed 

AddlUonal 

Remaining 

VI 

the  Crops. 

in  proportion 
to  the  Produee. 

Fertility. 

Fertility. 

bushels. 

degrees. 

degrees. 

degreeff. 

1.  Potatoes... 

80 

80 

10 

70 

9.  Barley  .... 

6 

17'6 

69-6 

3.  Oats 

6-94 

18*19 

80-38 

4.  nuiow.... 

. . 

. . 

10 

40-38 

6.  Rye 

9-06 

14-81 

34-67 

6.  Oats 

8-46 

8-64 

96-03 

7.  FaUow  .... 

. . 

. . 

10 

36-03 

8.  Rye 

9-16 

10-77 

96-16 

9k  Oats 

94^1 

6-90 

18*87 

It  win  here  be  seen  that  the  soil  has  lost  2113  degrees 
of  the  original  fertility,  and  it  is  therefore  still  left  more  im- 
poverished. It  certahdy  is  not  usual  to  sow  barley  in 
the  second  year  of  the  triennial  rotation  of  crops  in  the 
place  of  rye,  but  it  was  necessary  to  do  so  here. 

This  example  will  tend  to  prove  that  the  accusation  of 
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impoverishing  the  soil,  so  generally  brought  against  pota- 
toes, is  not  without  foundation,  since  their  introduction 
here  not  only  diminishes  the  amount  of  all  the  crops  which 
succeed  them,  but  likewise  increases  the  odiaustion  of 
the  soil.* 

Where  potatoes  are  cultivated  as  food  for  cattle,  and 
are  converted  into  manure,  which  is  spread  over  the 
ground  during  the  first  fallowing,  the  residts  will  be  vay 
different.  But  when  potatoes  are  introduced  into  the 
triennial  rotation,  they  are  usually  cultivated  for  a  very 
different  purpose. 

Suppoting  that  tA  the  commencement  of  a  teven  yean'  rotation 

with  pa8tiirage,t  the  toll  poeeeases  of  natural  fertility 40  deg. 

The  usual  quantity  of  manure  is  bestowed  on  it,  making    60 

And  that  It  hecomes  grass  land  for  three  years 80 

laOdeg. 
the  Ibttowing  wDl  be  the  results  ^— 


Rotation 

Produce 

NutriUve 

Additional 

Remaining 

of  the  Crops. 

of  the  Crops. 

Matter  absorbed. 

Fertility. 

Fertility. 

bushels* 

degrees* 

degrees. 

degrees. 

1.  Fallow  .... 

.  • 

. . 

IS 

133 

2.  Rye 

7-98 

89-9 

•  • 

93*1 

3.  Barley  .... 

6^ 

83-27 

•  • 

09-83 

4.  Oata 

698 

17«45 

. . 

52-88 

Here  the  soil  has  gained  12*88  additional  degrees  of 
fertility,  and  commences  the  succeeding  course  of  crops 
with  this  advantage. 

Nine  years'  rotation  with  pasturage^ 

If  atnral  fertility 40  deg. 

Five  loads  of  manure    • • 60 

Four  years'  pastonu^e  40 

130  degrees. 

*  In  this  tabular  rotation  and  eomparatire  statement,  potatoes  are  shown  to 
exhaust  the  supposed  fertility  of  the  land,  and  also  to  diminish  Uie  amount 
of  the  succeeding  grain  crops.  This  last  result  differs  from  the  previous  sup- 
position that  light  crops  left  more  nutritiTe  matter  than  good  returns  ;  If  it 
has  been  left  in  this  case,  it  has  been  Inoperative,  thouffh  the  land  was  fallowed 
and  might  be  supposed  to  call  it  into  action.  But  ttie  assumption  on  which 
the  whole  calculation  rests,  vis.,  that  a  crop  of  potatoes  exhausts  land  as 
much  as  a  crop  of  rye,  is  purely  hypothetical* 

t  Siebentchla  gigt  Koppelwirthiefiaft.  In  Germany  the  term  '^  Koppel- 
wlrthschaft,'' signifies  a  system  of  cultivation,  in  which  the  crops  of  grain  are 
succeeded  or  preceded  by  two  or  more  years  of  pastaragOi  as  is  generally  the 
ease  throughout  Holstein  and  Mecklenburg. 
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Rotatloii 
of  the  Cropt. 


1.  FaBow  •••• 

2.  Rye 

3.  Barley  •••• 

4.  Rye 

5.  Oato 


Produce 
of  the  Crops, 


Irasliels. 

4-63 
5-«9 


yntrition  absorbed 

Additional 

Remaining 

by  the  Crops. 

Fertiaty. 

Fertility. 

degrees. 

degrees. 

degrees. 

•  • 

14 

144 

432 

•  • 

100-8 

95-2 

•  • 

75-6 

32-e8 

•  • 

62-02 

13-23 

•  • 

89-(») 

Here,  then,  the  soiii  is  impoverished  0*31 ;  the  increase 
of  produce  yielded,  is  seemingly  greater,  but  not  real,-  this 
system  has,  therefore,  fallen  into  disrepute,  although  once 
so  much  approved,  and  is  now  almost  entirely  abandoned. 

In  the  rotiation  of  eleven  years  with  pasturage,  the  land 
is  rarely  manured  with  the  first  faUow ;  it,  therefore, 
commences  the  course  with  no  resources  but  the  natural 
fertility,  and  the  amelioration  resulting  from  four  years  of 
pastuiiige,  80  degrees. 

The  results  in  this  case  are  as  follows  : — 


Rototion 

Prodace 

Nutrition  absorbed 

Additional 

Remaining 

of  the  Crops. 

of  the  Crops* 

by  the  Crops. 

Fertility. 

Fertility. 

bushels. 

degrees. 

degrees. 

degrees. 

1.  Fallow  on 

the  broken   np 

pasture  ground. 

•  • 

• . 

14 

d4 

9.  Rye 

6-64 

28-2 

•  • 

66*8 

3.  Oats 

6-68 

ie'45 

*  • 

40-36 

4.  F^1ow,with 

six  loads  of  ma- 

nare     

. « 

«  • 

71 

120  36 

6.  Rye 

7-22 

36*1 

» • 

84-26 

6.  Barley 

610 

21*06 

•  • 

6319 

7.  Oats 

-  e-si 

16-79 

*  • 

47-4 

Here  the  soil  gains  7 '4  degrees  in  eleven  years. 

Should  we  attempt  to  give  examples  of  complete 
alter?mte  rotations*  wit/i  stallrfeeding  of  cattle^  we 
must  necessarily  suppose  that  the  quantity  of  manure 
applied  to  the  crops,  is  far  greater  than  that  fdready  speci- 

*  AuoUment  altemes  (alternate  rotations) ;  it  is  thus  that  we  designate  the 
systems  of  cropping,  in  which  one  part  of  the  crops  is  destined  for  the  main- 
tenance of  cattle  and  the  other  for  that  of  man.  Thus,  rotations  with  pasturage 
are  properly  called  alternate  rotations,  although  the  snccessive  crops  of  grain 
which  are  generally  introduced  are  wholly  at  variance  with  the  principles  which 
ought  to  form  the  basis  of  complete  alternate  rotations."-^FftBNCH  Traks. 
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fied ;  but  the  fertiKty  of  the  soil  always  Temains  the  same ; 
in  fact,  unless  it  be  possible  to  obtain  an  additional  quan- 
tity of  manure  for  the  time,  it  would  be  folly  to  attempt 
introducing  such  a  rotation,  because  the  soil  would  very 
speedily  be  exhausted  by  the  fallow  crops. 

We  will,  then,  allow  that,  in  a  quadrennial  rotation  of 
this  nature,  one  ought  to  connnence  by  bestowing,  at 
least,  eight  loads  of  manure  per  acre  on  the  land  during 
the  first  year ;  so  that,  with  the  natural  fertility,  the  soil 
may  contam  120  d^rees. 


Rotation 

Prodnoe 

ITntritionahsorbed 

Additional 

Remahiing 

0^  the  Crops. 

of  the  Crops. 

hy  the  Crops. 

Fertility. 

Fertility. 

hashels. 

degrees. 

degrees. 

degrees. 

1.  Potatoes  •• 

80 

90 

10 

100 

9.  Barley  .... 

7*14 

96 

•  • 

76 

3.  CloTcr  .... 

t    •• 

. . 

13 

88 

4.  Rye 

6-98 

96-4 

.  • 

61-6 

At  the  second 

rotation,  ten 

loads  of  mannre 

may  he  given. 

•  • 

100 

161*6 

1.  Potatoes... 

100 

37-6 

10 

1341 

9.  Barley  .... 

0 

83*69 

.  . 

100-68 

a.  CloTer 

•  • 

• . 

18 

118*68 

4.  Rye  ....r* 

711 

36-67 

• . 

8301 

Thus,  during  these  eight  years,  and  in  the  course  of 
the  two  rotations,  the  soil  gains  4301  degrees  of  fertility. 

We  will  now  give  an  example  of  some  land  submitted 
to  an  alternate  rotation  of  the  same  nature,  but  divided 
into  seven  parcels. 

Tlie  natural  fertility  of  which  is   40  degrees. 

And  to  which  has  heen  added  eight  loads  of  maanre 80 

190  degrees. 


Rotation  of 

Prod  nee  of 

Nutrition  Ab- 

Additional 

Remaining 

Crops. 

Crops. 

sorbed. 

Fertility. 

Fertility. 

bushels. 

degrees. 

degrees. 

degrees. 

1.  Potatoes  .. 

80 

30 

10 

100 

9.  Bariey  •••• 

7 

96 

.  • 

75 

3.  Clover  .... 

. . 

. . 

13 

88 

4.  Clover  .... 

. . 

•  • 

13 

101 

5.  Rye 

^^06 

30-3 

• . 

70-7 

6.  Peas,    with 

two  loads  of 

manure  ... 

• . 

20 

50 

JOO-7 

7.  Rye 

6*04 

3091 

•  a 

70-49 
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The  soil  has  thus  gained  30*49  degrees  of  fertility. 

In  order  to  be  able  more  easily  to  compare  the  increase 
of  fertility  or  the  impoverishment  of  the  soil,  which  are 
the  results  of  these  several  rotations,  we  shall  reduce  the 
course  to  ten,  and  then  we  shall  have  the  following 
results : — 


Rotatioas. 


Triennlftl  lotelion,  witii  dead  lUlows  and  an 
amelioration  of  five  loads  of  manure  In  nine 


yean 

The  lame,  with  peas  on  Uie  first  fellow  •  •  • 
Ditto,  with  potatoes  on  the  first  fallow  . . . 
The  seven  years  rotation  with  pasturage. .  • 

Nine  yean  rotation  with  pasturage 

Eleven  years  rotation  with  pasturage  • . .  •  • 
The  alternate  four  years  rotation  with  stall- 
feeding  • 

Seren  years  rotation  with  ditto   r  •  •  • 


Increase 
of  Fertility. 


1767 

6-78 

58-76 
43-53 


Dlmfawtion  of 

FertiUty. 


17-a4 
32-87 
2S'47 

0-34 


.  To  this  must  be  added  the  progressive  increase  of 
the  manure,  which  takes  place  in  all  those  rotations  in 
which  the  general  fertihty  is  increased;  and  also  the 
diminution  which  is  daily  visible  in  the  manure  in  all 
those  rotations  which  tend  to  decrease  the  fertihty.  Thus, 
the  two  latter  rotations  with  pasturage,  of  which  we  have 
spoken,  and  which  maintain  a  kind  of  equilibrium,  may 
be  continued  for  any  length  of  time  with  equal  success ; 
whereas  the  others  fall  off,  the  former  from  exhaustion 
and  want  of  manure,  the  latter  from  the  excess  of  it,  and 
require  to  be  submitted,  for  a  time,  to  some  other  course, 
or  system  of  cultivation,  which  will  tend  to  fiimish  the 
necessary  supply  of  manure  to  the  first,  or  absorb  that 
overplus  in  the  second  which  the  regular  rotations  were 
unable  to  consume. 

The  triennial  rotation  of  crops,  as  we  have  described  it, 
absolutely  requires  an  additional  quantity  of  manure,  or 
that  the  greater  part  of  the  fields  shall  only  be  made  to 
produce  a  crop  once  in  three  years,  and  during  the  inter- 
mediate time  shall  receive  one  year's  repose  and  a  com- 
plete fallow.  With  regard  to  the  alternate  perfectionated 
rotation,  it  will  be  necessary  to  modify  it  by  substituting 
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vegetables  intendedfor  sale,  for  one  part  of  the  plants  raised 
for  fodder ;  because  the  former,  by  absorbing  the  super- 
abundance of  manure,  will  produce  the  finest  and  largest 
crop  that  can  possibly  be  expected. 

The  quantity  of  manure  here  laid  down  is  certainly 
only  hypothetical,  but  we  shall  presently  prove  it  to  be 
that  which  is  requisite  for  the  second  rotation.  In  the 
triennial  rotation  with  fallows,  it  will  be  impossible  to 
bestow  a  greater  quantity  of  manure  on  the  land  than  we 
have  here  stated,  unless  the  farm  contains  a  good  portion 
of  meadow  and  pasture  land,  or  there  are  some  other 
means  of  procuring  manure  within  reach,  or,  lastly,  unless 
recourse  be  had  to  the  cultivation  of  clover,  and  to  the 
stall-feeding  of  cattle.  The  rotations  with  pasturage  may, 
and  frequently  will  enrich  the  land  much  more  than  we 
have  here  calculated :  and  the  same  may  be  observed  with 
regard  to  the  altemato  perfectionated  rotations,  whether 
united  with  pasturage  or  with  stall-feeding. 

As  the  system  which  I  am  about  to  mention  appears 
to  be,  in  my  opinion,  of  sufficient  importance  to  merit 
a  clear  and  concise  explanation,  which  may  remove  any 
misconception,  I  shaU  add  as  examples  some  calculations 
relative  to  the  augmentation  and  diminution  of  fertility 
consequent  on  the  systems  of  cultivation  pursued  in  those 
agricultural  undertaKings  which  have  b^n  conducted  on 
some  of  the  best  cultivated  lands  of  Prussia. 

I  ought  to  observe,  that  in  these  tables  the  products 
in  grain  have  been  deduced  from  the  results  of  actual 
experience,  and  not  from  those  rules  which  I  have  already 
given ;  nevertheless,  it  will  be  seen  that  in  general,  and 
upon  the  whole,  they  are  in  tolerable  keeping  with  each 
other,  provided  we  commence  at  the  second  rotation  of 
the  course,  when  the  soil  has  attained  that  degree  of 
fertility  which  ought  to  be  produced  by  this  land  of 
cultivation. 

In  order  to  avoid  useless  fractions,  I  shall  suppose  the 
quantity  of  seed  sown  to  be  only  a  bushel  per  acre,  and  I 
shall  subsequently  deduct  it  from  the  produce,  so  as  to  be 
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able  to  calctdate  the  impoverishment  which  may  be  ex- 
pected to  ensue  from  the  amomit  of  the  overplus. 

No.  1.  Tkihknial  Rotation  Ststbx  of  Fallowing  in  all  its  Puhitt. 

Increase  of        Decrease  of 
Fertility.  Fertility. 

a    Fallow    10  degrees.       -—  degree8« 

6j^  loads  (of  fO  qnintals)  of  manare . .  07  — 

h    Rye,  6  bushels • -^  80 

e    Barley,  6  bushels -^  21 

d    Fallow   10  ^ 

e    Rye,  3  bushels —  17-5 

/    Oats,  4  bushels —  10 

g    Fallow,  with  a  few  cattle  or  sheep  fed 

uponit  S8  — 

h    Rye,  4  boshels • — -  20 

i    Bti^y,  3  baaheb  • .  •  •  •  • ««..  -—  10-5 

116  deg.  109  deg. 

The  soil  would  thus  gain  an  increase  of  6  degrees  of 
fertihty  in  9  years,  were  it  not  that  the  manure  produced 
by  this  rotation  is  composed  chiefly  of  straw,  and  con- 
sequently inferior  in  quality. 

No.  2.  Pbrpbctionathd  Triennial  Rotation. 

Increase  of        Decrease  of 

Fertaity.  FertOity. 

a    6  Loads  of  manare 00  degrees.       ^degrees. 

Peas   • —  10 

6    5  Bushels  of  Rye —  25 

e     Barley,  5  bushels —  17*5 

d    Fallow,  with  6  loads  of  manare  and  a 

few  cattle  fed  upon  it 00  — 

«    Rye,  7  boshels •.,  —  86 

/    Barley,  7  bushels —  24*6 

g    Clover •••••i.«««««  12  — 

A    Rye, 6  bushels •••••  *^  30 

i     Oats, 7  bushels. •••.«•••••  -f-  I7'6 

162  deg.  160*6  deg. 

Oaiaed  in  nine  years,  2|  degrees. 

No.  3.  Sbptbnnial  Rotation  with  Pastvraob. 

Increase  of  Decrease  of 

Fertility.  Fertility. 

a    Fallow 12  degrees.  —  degrees. 

6^  Loads  of  manare    68  — 

^     Rye,  71  bushels —  37*6 

e     Barley,  7 1  bushels —  26*26 

d    Oats,  7  bushels —  17*6 

s     Clover  for  mowfaig 10  — 

^    fg    Pastarage  ....•*.. 20  — 

100  deg.  81*26  deg. 

Gained  daring  t|lie  seven  years,  16}  degrees  of  fertility. 
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KO.  4.  BOTATION  OT  TbN  YB4Rfl  WITH  PABTUKAGB. 

Increase  of  DecreMe  of 

Fertility.  FertiUty. 

a    Fallow  •  •  • 10  degrees.        —  degrees* 

Three  loads  of  manure     90  •— 

b    Rye,?  bushels —  95 

e     OaU^Obushels —  S8'5 

d    Fallow   10  — 

6  Loads  of  manure 60  •— 

•     Rye,  7  bushels •—  95 

/    Barley,  7  bushele —  S4-5 

a    CloTor  for  mowing   • 10  — 

hik    Pasturage 90  — 

140  deg.  117  deg. 
Gained  S9  degrees  in  ten  years. 

No.  5.  Rotation  ov  Twblyb  Ybara  with  Pabtvbaob. 

Increase  of  Decrease  of 

Fertility.  FertiUty. 

a    Fallow    •••••••• lOdegrees.  — degrees. 

9^  Loads  of  manure 91*25  — 

b    Bye,  6|  bushels    —  92*5 

e    Barley,  6|  bushels ^  82*75 

d    Oato,5bnshels —  12*5 

e    Fallow    10  — 

6  Loads  of  manure • 00  — - 

/    Bye,7bushels —  35 

a    Barley,  6  bushek « —  21 

h    Oats,  5  bushels —  12*5 

i     Clover  for  mowing 10  — 

klm    Pasturage 30  — 


151ideg.  1361  deg. 
luerease  of  fertility  in  tvrelre  yearsi  15  degrees. 

No.  6.  Thb  Botatioh  op  Tbn  Ybarb  as  pbactibbd  in  Holstbiit. 

Increase  of  Decrease  of 

Fertility.  Fertility. 
a    Oats  sown  on  thebroken»up  pasturage, 

11  bushels —deg.  97*5deg. 

b    Fdlow    •    12  — 

6  Loads  of  manure .     80  — 

e    Rye,9bushels —  45 

d    Barley,  0  bushels —  31*5 

e     Rye,  4  bushels « —  20 

/    Clover  for  mowing   • •    10  — 

ffkik    Pasturage  .«• 40  — 

142  deg.  124  deg. 
Gained  In  ten  years,  18  degrees  of  fertility. 

No.  7.  Rotation  op  Eioht  Ybarb  with  altbbnatb  Cultivation 

AND  PasTURAGB. 

Increase  of  Deeresse  of 

FerUUty.  Fertility. 

a    9  Loads  of  manure    « 00  degrees.         —degrees. 

Potatoes 10  90 

0  BuflbelB  of  barley ..  • »  91*5 
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Increase  of  Decrease  of 

Fertility.  FerUlity. 

e     Peas   — deg.  lOdeg. 

9}  Loada  of  manure 37*5  — > 

d    8  Bushels  of  rye    —  40 

€    Clorer  for  mowing   12  -— 

fg    Pastarage 20  — 

h    Oats  on  the  broken-up  pasture  ground    —  27*5 

166i  deg.  198  deg. 

Increase  of  fertility  in  eight  years^  ao^  degrees. 

No.  8.  RoTATioir  or  Bight  Ybars,  with  altbbhatb  Cultivation 

AND  BTALItFeEDINO  OP  CATTLB. 

Increase  of  Decrease  of 

Fertnity.  Fertility. 

a    9  Loads  of  manure 00  deg.  — deg* 

Potatoes,  80  bushels    10  30 

fr     Barley,  11  bushels   —  38*5 

c     Clover    •     16  <— > 

d    Oats,  13  bushels  —  32*5 

i    6}  Loads  of  manure 66*06  -* 

Peas    --  10 

/    Rye,9bushels —  45 

g    Green  vetches 10  — 

h    Rye,8boshels —  40 

101 1  deg.  106  deg. 

Lost  of  4}  degrees  of  fertility  in  eight  years. 

No.  0.  Rotation  op  Tbk  Ybars,  with  altbbitatb  Cultitatiov, 
Stablb-Fbbdino  op  H0B8B8  AziD  Cattlb,  and  Two  Ybabs  op  Pas- 

TUKAOB  POB  SbBBP. 

Increase  of  Decrease  of 

FertiUty.  FerUlity. 

a    OatB  on  broken-np  pasture,  13  bushels    ^  deg.  32*6  d^. 

h    Oreen  vetches  on  a  fallow  • .  • 10  — 

Pasturage  of  1,600  sheep^per  acre  . .     40  — - 

e    Rye,  0  bushels •    —  45 

d   Peas    —  10 

3  Loads  of  manure :.•••••    30  — 

e    Rye,  8  bushels —  40 

/    Pototoes 10  30 

10  Loads  of  manure 100  — 

g    Barley,  11  bushels    —  38*5 

h    Clover 15  — 

ih    Pastarage .- 30  — 

235  deg.  196  deg. 

Increase  of  fertility  daring  ten  years,  39  degrees.* 

Those  agricultural  systems,  therefore,  which  are  based 
upon  this  rotation  are  infinitely  more  ameliorating,  and 

*  Hie  result  of  the  rotation  No.  9  shows  the  benefits  of  alternste  cropping, 
as  has  been  long  ago  proved  in  this  country.  Tbe  knowledge  and  use  of  green 
crops,  esculent  and  herbaceous,  must  soon  banish  fallows  from  the  foregoing 
rotations,  for  the  growth  of  rye  and  barley  would  suppose  a  capability  in  tho 
mU  of  bdog  bencAoially  ostd  In  prodncing  these  invaluable  plants. 
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more  likely  to  produce  valuable  crops  of  plants  and 
vegetables,  such  as  wheat,  cabbages,  and  others  intended 
for  sale ;  they  are  also  likely  to  increase  the  profits  of 
sheep-husbandry  very  considerably,  which  would,  doubt- 
less, be  much  greater  than  they  are  at  present  if  the 
breeds  were  improved  and  properly  attended  to. 

The  cases  or  situations  in  which  a  farmer  can  procure 
manure  from  any  extraneous  sources,  independent  of  that 
produced  by  his  own  cattle  and  establishment,  are  of 
such  rare  occurrence  that  it  is  scarcely  worth  while  to 
notice  them  at  all  in  this  place.  Nevertheless,  as  they  are 
frequently  spoken  of,  although  they  can  only  exist  in  the 
neighbourhood  of  large  towns,  and  as  manure  is  often 
estimated  at  the  price  which  it  fetches  under  such  circum- 
stances, we  will  devote  a  few  observations  to  the  subject. 

The  only  means  of  discovering  the  actual  value  of 
manure  is  to  compare  the  produce  of  an  acre  of  land 
which  has  been  plentifully  and  repeatedly  manured,  with 
the  amount  which  it  yielded  when  oidy  the  necessary 
quantity  of  manure  was  bestowed  on  it,  and  that  at  dis- 
tant intervals. 

In  the  third  volume  of  my  English  Agriculture,  page 
461,  et  seq.,  1  have  given  some  account  of  this  expense 
derived  from  information  which  I  obtained  from  country 
people,  and  the  results  of  which  were  that  the  real  value 
of  a  load  of  manure  was  6  nx-doUars  and  9  groschen. 
But,  in  order  to  be  convinced  that  it  is  correct  after 
having  calculated  the  produce  of  the  triennial  rotation,  as 
given  at  page-147>  let  us  suppose,  on  the  other  hand, 
that  we  could  procure  sufficient  manure  to  enable  us  to 
bestow  an  ameUoration  of  six  loads  every  three  years ; 
and  to  avoid,  as  much  as  possible,  diver^g  from  the 
triennial  rotation,  we  will  take  the  foUowmg  succession 
as  a  basis : — 


1.  Fallow  manured. 
3.  Cabbage  or  tandpfl. 

3.  Wheat. 

4.  Peas  maniired. 
6.  Rye. 


6.  Barley. 

7.  Potatoes  manared. 

8.  Barley. 
0.  Rye. 


We  must  now  calculate  the  value  of  aU  these  products^ 
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accordijig  to  the  proportion  of  nutritive  matter  which  the 
soil  contains ;  and  then,  by  deducting  the  extra  expenses 
which  cnltivation  of  them  occasions,  the  value  of  the 
manure  will  immediately  become  evident. 

But  the  real  value  of  manure  is  increased  by  the  fact, 
that  it  progressively  augments  itself ;  and  that,  besides 
the  produce  it  yielck,  an  extra  quantity  of  manure  wiU, 
if  properly  bestowed,  never  fail  to  produce  the  elements 
of  a  fresh  supply,  so  that  it  will  soon  be  possible  to  culti- 
vate those  plants  successively,  from  which  the  largest 
sum  of  m<Hiey  may  be  realized.  On  the  other  hand,  the 
manure  diminishes  in  like  proportion  if  once  a  scarcity  is 
allowed  to  be  felt,  and  an  immediate  and  suitable  remedy 
be  not  found  and  apphed.  One  of  the  consequences  of  a 
scarcity  or  diminution  of  manure,  is  a  scardtjr  of  straw ; 
and  where  there  is  little  straw  or  fodder,  Uttle  dung  can 
be  obtained,  and  thus  the  quantity  of  manure  progres- 
sively dwindles  away  until  the  soil  becomes  totally  ex- 
hausted. However  expensive  it  nuty  be  to  bestow  this 
first  extra  quantity  of  manure  on  a  soil  which  has  been 
impoverished,  there  certainly  is  no  capital  better  employed 
than  that  which  is  expended  in  this  manner.* 

In  order  to  prevent  misunderstanding  with  regard  to 
the  quantity  and  weight  or  measure  of  this  manure,  we 


*  Tbe  author  reeoromebds  the  qaftntity  of  manure  on  any  ftrm  never  to  be 
Buffered  to  grow  less ;  and  that  some  extnneous  source  be  diseoTeied,  if  .possi- 
ble, whence  to  support  the  quantity ;  and,  finally,  to  create  a  progressive  augmen- 
tation. If  the  erops  be  allowed  to  dhninish  in  bulk,  the  quantity  of  dung  will 
deerease  proportionablyf  and  end  in  the  complete  exhaustion  of  the  farm. 
He  observes  tiiat  no  expense  must  be  grudged  to  fill  with  manure  all  the  lands 
that  are  cultivated,  and  more  especially  on  those  soils  that  have  been  exhausted 
by  previous  mismanagement ;  and  in  the  whole  course  of  his  writings,  most 
certainly  he  has  not  made  a  greater  or  more  valuable  display  of  practical  skill. 
On  such  lands  the  utmost  limit  of  skill  in  cultivation  and  in  cropping  may  be 
exerted,  and  with  very  little  effect;  years  will  be  parsed  in  a  very  heartless  oc* 
cupation,  and  time  and  labour  will  be  expended  witli  no  corresponding  result. 
On  the  essential  expense  that  is  required  to  produce  the  first  crops,  in  order  to 
yield  the  elements  and  means  of  raising  others,  most  cultivators  in  our  country 
stumble  and  founder,  from  want  of  calculation  of  the  probable  repayment;  for, 
as  before  observed  by  the  author,  th^  cannot  view  capital  as  existing  in  any 
form  other  than  in  money  in  a  bank  or  in  coffers ;  and  these  contracted  views 
produce  a  universal  stagnation.  Notwithstanding  the  many  splendid  examples 
of  capital  that  had  been  judiciously  expended,  now  repaying  an  ample  premium 
on  the  amount,  money  employed  in  this  manner  is  expended  on  the  most  solid 
security;  panics  and  fidlures  and  bankruptcies  do  not  affect  It* 
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shall  here  lay  down  some  principles,  firom  which  neither 
absolute  un^ormity  nor  mathematical  precision  must  at 
iJl  times  be  expected,  but  which  may,  however,  be  taken 
as  general  averages. 

The  usual  load  for  a  wa^on  drawn  by  four  horses  is 
thirty-six  cubic  feet  of  stable  manure,  half  reduced,  and 
in  the  state  in  which  it  is  usually  appUed  to  the  land. 
In  this  state — ^that  is  to  say,  when  the  straw  has  become 
soft  and  disorganized,  without  being  wholly  decomposed, 
and  the  dung  is  moist  and  yet  not  very  wateiy — a  cubic 
foot  of  it  will  weigh  561bs. ;  therefore  a  load  of  thirty-six 
feet  contains  2,01 6 lbs.,  which,  for  the  sake  of  obtaining 
round  numbers,  we  will  reduce  to  2,0001bs.  Where  the 
roads  are  good  and  the  weather  favourable,  this  load  may, 
doubtless,  be  increased ;  but  as  a  period  of  fine  weather 
is  seldom  chosen  for  carrying  manure,  this  quantity  will 
in  general  be  found  to  be  tolerably  correct. 

U  the  straw  is  not  decomposed  or  altered,  a  cubic  foot, 
closely  packed,  will  not  weigh  more  than  48  lbs. ;  and  in 
this  case  the  volume  or  size  of  the  load  is  increased,  and 
contains  from  forty-five  to  foriy-six  cubic  feet  of 
manure. 

When  eight  of  these  loads  are  distributed  over  an  acre 
of  land,  it  is  considered  that  a  good  covering  has  been 
given:  each  square  perch  then  receives  88'81bs.  of 
manure,  and  each  square  foot  nearly  0'61bs.  If  only  five 
of  these  loads  be  allowed  for  each  acre,  as  is  generally 
the  case,  it  is  said  then  that  the  ground  has  been  slightly 
manured,  and  each  square  perch  receives  about  5  5  lbs. 
And  lastly,  if  twelve  loads  are  spread  over  each  acre, 
which  must  never  occur  where  cereal  crops  are  to 
be  grown,  unless  the  land  has  been  completely  exhausted, 
then  the  ground  is  said  to  have  received  an  abundant 
manuring. 

It  is  customary  to  aUow  only  one-half  the  weight  and 
quantity  above  mentioned  when  the  manure  is  derived 
entirely  from  sheep,  because  the  effects  which  it  produces 
are  at  once  greater,  more  prompt,  but  less  efficacious  in 
point  of  durability. 
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The  periods  of  these  ameliorationB  occur  eveiy  three, 
four,  six,  or  nine  years ;  the  more  frequently  they  are  ap- 
plied, the  slighter  they  are ;  and  the  longer  the  intervcds 
the  more  abundant  must  the  manuring  be,  unless,  indeed, 
scarcity  compels  the  farmer  to  manure  very  moderately. 
Thus,  in  forming  a  calculation  relative  to  the  distribution 
of  manure,  it  is  necessary  to  take  into  account  not  only  the 
quantity  which  is  to  be  laid  on  at  each  separate  applica- 
tion, but  likewise  the  number  of  times  that  this  amend- 
ment must  be  repeated,  and  the  quantity  which  will  be 
requisite  for  a  certain  number  of  years. 

As  it  seldom  happens  that  a  farmer  can  procure  manure 
in  any  manner  which  will  prove  cheaper  or  more  advan- 
tageous than  by  deriving  it  from  his  own  cattle  and 
establishment,  many  persons  have  endeavoured  for  some 
time  past  to  determine  the  relative  proportions  that 
ought  to  exist  between  the  number  of  cattle  kept  and  the 
extent  of  the  cultivation  of  com,  in  order  that  both  may 
tend  to  produce  the  highest  amoimt  of  profit  which  can 
be  attained.  The  multiplication  of  the  number  of  cattle 
raises  the  produce  of  the  cultivation  by  increasing  the 
quantity  of  manure  which  is  made;  and  the  amelio- 
rations thus  bestowed  on  the  soil  in  their  turn  increase 
the  profit  of  the  cattle  by  augmenting  the  crops  destined 
for  their  food.  This  reciprocal  influence  is  the  great 
balance-wheel  of  every  well-regulated  agricultural  un- 
dertaking ;  and  the  least  acceleration  of  its  motion  at  any 
period,  or  the  slightest  inclination  to  one  side  or  to  the 
other,  conununicates  itself  to  the  whole  machinery,  and 
multiplies  or  diminishes  the  powers  of  action  and  their 
results. 

In  order  to  discover  the  just  proportion  of  each  of 
these  objects  in  every  locality,  the  persons  before  alluded 
to  have  commenced  with  the  cattle,  and  have  sought  to 
determine  how  many  of  such  a  breed  or  species  ought  to 
be  kept  upon  a  given  surface.  One  ox  or  cow  has 
generally  been  considered  as  equivalent  to  one  horse,  ten 
sheep,  or  six  pigs.  But  it  was  soon  observed  that  there 
were  great  differences  even  between  individuals  of  the 
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same  breed  and  kind,  both  as  regarded  the  size  of  the 
animalB  and  the  quantity  of  food  which  they  consumed ; 
and  that  it  was  also  necessaiy  to  take  these  drcumstanoes 
into  consideration.  One  of  the  most  perfect  calcuktions 
on  this  subject,  founded  on  an  average  taken  from 
several  different  data,  will  be  found  in  Borgstede's 
work.^  The  author,  in  the  first  place,  notices  the  straw 
and  other  component  parts  of  the  litt^  i  he  classes  them 
thus:— 

(1.)  Countries  in  which  straw  is  very  plentiful,  so 
much  so  indeed  that,  in  general,  from  1,600  to  1,800 
sheaves  of  straw,  and  even  more,  may  be  reckoned  for 
every  winspel  of  seeds  j  a  winspel  of  seed  is  generally 
equal  to  about  twenty  acres,  which  aUowa  from  76  to 
90  sheaves  per  acre,  and  the  weight  of  a  sheaf  of  straw 
of  spring  or  autumnal  com  is  usually  about  lOJlbs. ;  the 
whole  will  therefore  amount  to  from  800  to  060  lbs. 

(2.)  Countries  in  which  from  1,360  to  1)600  sheaves  of 
straw  are  obtained  for  every  winspel  of  seeds,  from  67^ 
to  76  sheaves  per  acre,  and  about  720  to  800  lbs. 

(3.)  Countries  which  produce  only  a  smaller  quantity 
of  sheaves^  never  amounting  to  1,860,  and  in  which 
there  is  consequently  a  scarcity  of  straw  for  litter. 

(4.)  Countries  in  which  they  are  compelled  to  make 
use  of  other  substances  and  extraneous  matters,  to 
supply  the  place  of  the  straw  as  littor. 

(6.)  Countries  in  which  they  are  able  to  supply  this 
deficiency  by  straw  purchased  at  a  reasonable  pnce» 

In  No.  1,  the  cattle  are  supposed  to  be  turned  into  the 
pasture  lands  about  the  middle  of  May,  and  not  taken 
back  into  the  stalls  until  the  middle  of  November, 

In  No.  2,  the  cattle  are  supposed  to  be  turned  out 
towards  the  end  of  March,  and  not  brought  up  again 
until  the  middle  of  December. 

In  No.  8,  the  cattle  are  supposed  to  be  fed  entirely 
in  the  stalls. 


*  Qrandsatzen  ab«r  die  '' General  rerpachtungen  der  domainen   in  den 
preiusischen  Staaten,"  Berlin,  1786. 
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No.  4,  indicates  the  dung  resulting  from  100  sheep, 
which  were  not  pastured. 

In  No.  5>  the  animals  are  supposed  to  have  been 
depastured  during  five  months  of  the  year,  and  confined 
in  the  sheep-fold  all  night  during  the  other  seven  months. 

Nicolai,  in  his  work  entitled,  "  Principles  for  the 
Regulation  of  Estates,"  says : — 

One  ox  or  cow  yields  10  loads  of  dung,  for  a  two^ 
horse  waggon. 

One  young  ox  or  cow  yields  6  loads  of  dung,  for  a 
two-horse  waggon. 

One  horse  fed  in  the  stable  yields  16  loads  of  dung, 
for  a  two-horse  waggon. 

One  horse  turned  out  to  grass  yields  7^  loads  of  dung, 
for  a  two-horse  waggon. 

One  hundred  sheep  yield  100  loads  of  dung,  for  a 
two-horse  waggon. 

He  likewise  states,  that  half  as  much  dung  as  is 
obtained  from  the  homed  cattle,  may  be  derived  from 
the  pigs,  the  poultry,  and  the  farm-yard,  provided  that 
careistakento  keep  the  latter  place  well  provided  with  straw. 

He  allows  twenty  of  these  loads  of  the  dung  of  cattle 
per  acre,  eighteen  of  horse  dung,  twenty-five  loads  of 
the  mixed  manure  derived  from  the  farm-yard,  &c.,  and 
fifteen  loads  of  the  dung  of  sheep. 

Consequently,  an  ox  manures  ^  an  acre ;  a  young  ox 
or  cow,  J  of  an  acre ;  a  horse  fed  in  the  stable,  S  of  an 
acre ;  and  a  hundred  sheep,  6^  acres. 

These  loads  for  two  horses  cannot  contain  l,0001bs. 
because  an  amelioration  of  20,000  lbs.  per  acre,  would 
be  something  extraordinary.  The  system  here  mentioned 
of  obtaining  manure  by  strewing  great  quantities  of 
straw  about  the  farm-yard,  is,  in  my  opinion,  very  far 
from  beneficial ;  as  the  fields,  which  were  manured  with 
dung  thus  composed,  would  derive  little  improvement 
from  it. 

Fr6dersdorf,  in  his  "  Valuations  of  Estates,"  reckons, 
that  each  cow  that  has  been  well  kept,  and  has 
been  allowed  about  160  sheaves  for  litter,  will  produce 
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six  four-horse  loads  of  dang ;  and  if  stall-fed  during  the 
whole  year,  that  she  will  produce  ten  four-horse  loads  of 
dung.  That  each  horse  which  receives  a  truss  and  a 
half  of  straw  per  day,  will  produce  seven  loads  and  a 
half  of  manure.  He  considers  the  dung  of  fifteen  sheep, 
or  of  four  or  five  full  grown  pigs,  to  be  equal  to  that  of 
one  cow. 

According  to  Karbe,  sixty-five  cows  will  manure  a 
hundred  acres,  when  they  are  turned  out  to  pasture  all 
day  during  the  summer,  and  brought  up  to  the  cow- 
house at  night ;  he  states  the  proportion  between  horses 
or  mares,  and  cows,  to  be  as  2  to  8 ;  and  the  proportion 
between  stall-fed  oxen  as  3  to  2.  A  hundred  sheep  will 
manure  ten  acres. 

Pfeiffer  states,  that  a  cow  fed  in  the  stall  will  yield 
200  quintals  of  manure ;  and  an  ox  put  up  to  fatten, 
80  quintals. 

According  to  Leopold,  four  cows  fed  in  the  stalls 
yielded  fifty  loads  of  manure,  six  of  which  were  sufficient 
for  an  acre  of  land. 

In  a  paper  b^  a  very  talented  agriculturist,  and  a  man 
of  some  expenence  in  the  "  Annales  de  1' Agriculture 
de  Basse  Saxe,''  ann^  5,  section  1,  page  129,  the 
following  statement  of  the  proportion  of  the  quantity  of 
manure  furnished  by  different  animals  will  be  found : — 

If  the  dang  of  an  ox  or  cow  amonnts  to • ISO 

That  of  a  hone  amonnts  to    ..••. 170 

That  of  a  sheep,  to 7 10 

And  that  of  a  pig,  to , , 18 

The  manure  produced  in  his  undertaking  during  the 
space  of  three  years,  was  distributed  according  to  this 
proportion,  and  he  found  that 

Each  ox  or  cow  had  prodaced  7*780  loads  for  a  waggon  drawn  by  four  horses. 

„    Hone 7-d57  — 

„    Sheep 0*432  — 

„    Pig ....•     0*778  — 

These  waggons,  jfrom  the  manner  in  which  they  were 
loaded,  probably  contained  from  22  to  24  quintals  each. 
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« 

These  date  are  strikingly  vague,  contradictory,  and 
indefimtey  leaving  the  many  variations  which  occur  with 
r^ard  to  the  weight  and  bulk  of  a  load  of  maniu'e, 
totally  out  of  the  question ;  it  is  impossible  to  form  a 
correct  estimate  of  the  quantity  of  manure  which  will  be 
made  by  a  certain  number  of  animals,  unless  the  quantity 
of  fodder  and  litter  consumed,  and  the  manner  in  which 
the  cattle  are  kept,  be  previously  determined. 

No  average  proportion  can  be  given  of  the  quantity 
of  manure  which  cattle  will  produce,  because  when  they 
receive  an  abundance  of  food  containing  a  great  pro- 
portion of  succulent  matters,  the  manure  they  will  yield, 
both  in  straw  and  Utter,  and  in  excrement,  wH\  be  seven 
or  eight  times  as  much  as  would  be  furnished  if  they 
were  fed  on  dry  food.  In  the  former  case,  it  is  scarcely 
possible  to  give  the  cattle  a  sufficiency  of  litter ;  the  dung 
ought  to  be  carried  out  every  day,  or  at  least  to  be 
thrown  back,  otherwise  the  animals  woidd  stand  in  dirt 
and  filth;  in  the  latter  case,  on  the  contrary,  straw 
which  has  formed  the  litter  for  a  month  or  more,  will  be 
found  to  be  scarcely  soiled  or  wetted.  The  size  of  the 
cattle  has  some  influence  on  the  quantity  of  manure 
derived  from  them. 

Cattle  can  only  be  considered  as  machines  that  ap- 
propriate a  very  small  portion  of  the  fodder  which  they 
consume  to  their  own  subsistence,  while  they  reduce  the 
greatest  portion  of  it  to  dung.  By  dung,  we  understand 
not  only  the  larger  excrements  properly  so  called,  but 
also  the  urine,  and  perhaps  some  portion  of  the  pers- 
piration which  is  absorbed  by  the  straw ;  this  dung  is  not 
entirely  composed  of  the  residue  of  the  fodder,  but  also 
contains  some  portions  of  the  animal  organization,  which, 
in  the  course  of  nature,  are  detached,  evacuated,  and 
replaced  by  new  formations.  Thus  the  dung  loses  a 
great  part  of  its  vegetable  nature,  and  acquires  animal 
properties  instead. 

The  experiments  hitherto  made  have  been  insufficient 
to  determine  whether  the  mass  of  consumed  and  digested 
fodder  is  found  to  be  augmented  or  diminished,  when, 
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by  extracting  the  aqueouB  principle,  it  is  reduced  to  a 
Btate  of  dryneift. 

It  li  mo0t  probably  diminished,  since  the  augmentation 
of  the  animal  frame,  the  growth  of  hair  or  wool,  and  the 
secretion  of  milk,  must  absorb  some  portion  of  the 
aliments.  It  is,  however,  only  a  very  trifling  portion 
Ihat  is  thus  absorbed,  and  it  is  not  yet  decided  wheth^ 
the  water  which  the  animal  drinks,  and  the  gaseous 
substances  which  are  otherwise  imbibed,  are  not  decom* 
posed  in  the  body  until  they  form  a  soUd  matter.  At 
any  rate,  it  is  certam,  that  by  means  of  the  additional 
humidity,  the  excrements  weigh  above  half  as  much 
more  tlum  the  dry  food,  if  we  weigh  them  in  the  moist 
state  in  which  we  use  manure. 

The  superabundant  moistiu*e,  particularly  the  urine, 
which  we  must  not  consider  simply  as  water,  but  rather 
as  a  fluid  containing  a  great  number  of  very  active  solid 
animal  particles  s  this  moisture  I  say  is  absorbed  by  the 
litter,  and  thus  augments  the  mass. 

There  is  very  great  difiiculty  in  determining  the  relative 
proportions  which  exist  between  the  dung  on  the  one 
side,  and  the  fodder  and  htter  consumed  on  the  other. 
This  accounts  for  the  constant  variations,  trifling  though 
they  be,  which  are  observable  in  the  results  of  all  the  ex- 
periments made  with  a  view  of  determining  this  point. 
There  is  still  more  difficulty  and  micertainty  in  determin- 
ing the  bulk  of  the  dung  from  that  of  the  fodder,  because 
the  former  depends  on  the  greater  or  less  degree  of 
moisture  and  compression,  as  well  as  on  the  state  of  de- 
composition in  which  the  straw,  and  other  filaceous  sub- 
stances, happen  to  exist ;  ell  which  circumstances  have 
more  effioct  on  the  bulk  than  they  have  on  the  weight. 
Nevertheless,  the  experiments  hitherto  made,  whether  on 
a  small  scale,  by  weighing  the  larger  excrements  by  them- 
selves, or  in  conjmiction  with  the  urine  absorbed  by  the 
straw,  or  in  all  their  various  degrees  of  decomposition,  or 
in  that  state  when  the  manure  does  not  give  out  any 
water,  even  from  compression ;  or  on  a  large  scale,  by 
determining  as  nearly  as  possible^  by  weighty  the  quantity 
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of  dtmg  which  is  carried^  and  comparing  it  with  the 
weight  of  fodder  and  Utter  consumed :  these  experiments, 
I  say,  are  sufficiently  in  accordance  with  each  other  to 
prove  that  the  mass  of  dry  food  and  Utter  is  rendered 
twice  as  heavy  by  the  transformation  into  dung. 

But,  in  order  to  produce  this  effect,  the  dung  must  be 
properly  attended  to,  and  as  much  straw  used  for  Utter  as 
will  be  sufficient  to  absorb  the  fluids ;  for,  should  there 
be  too  much,  it  will  not  be  properly  impregnated  with 
moisture,  and,  consequently,  wiU  not  attain  that  increase 
of  weight  which  was  just  mentioned:  and  should  the 
Utter  be  too  thin  and  scanty,  it  wiU  not  retain  the  urine  at 
all.  The  necessanr  quantity  of  Utter  cannot  be  determined 
by  the  number  of  cattle ;  it  ought  rather  to  be  regulated 
by  the  quantity  and  quality  of  the  fodder  consumed,  and 
the  excrements  produced  from  it. 

Both  the  dry  aUments  destined  for  cattle,  and  those 
which  have  preserved  their  succulent  properties,  vary  in 
nutritive  powers,  although  they  be  of  equal  weight.  (See 
post  p.  168.)  Thus,  a  greater  ntunber  of  cattle  can  be 
profitably  fed  on  a  certain  weight  of  succulent  food,  than 
could  be  kept  in  condition  by  an  eoual  quantity  of  dry 
fodder.  Amongst  cattle  equally  well  fed,  the  larger  ex* 
crements  of  those  kept  on  substantial  food  frequently 
appear  less  bulky  than  of  others  fed  on  a  greater  propor- 
tion of  less  succulent  aUments ;  but  the  quantity  of  larger 
excrements  and  urine  voided  by  animals  is  not  always  in 
direct  proportion  with  the  amount  of  fodder  which  they 
consume. 

A  horse  fed  for  the  most  part  on  com  wiU  yield 
almost,  if  not  quite,  as  much  dung  as  one  that  consumes 
twice  that  weight  of  hay  only.  This  is  one  reason  that 
the  nutritious  properties  and  powers,  as  well  as  the  weight 
of  dry  fodder,  should  be  regarded;  because  what  is  want* 
ing  in  quantity  when  the  animals  are  fed  on  substantial 
fodder,  is,  doubtless,  made  up  by  the  quaUty  of  the  dung, 
and  by  the  greater  number  of  animal  particles  which  it 
contains. 

The  worthy  and  talented  conmiissioner;  General  Meyer, 
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is  the  first  writer*  who  has  given  us  an  exact  account, 
founded  on  well-attested  experiments,  of  the  quantity  of 
dung  which  will  be  produced  by  a  certain  weight  of 
fodder  and  Utter.  He  gives  to  the  straw  the  moisture 
which  it  derives  from  the  urine,  and,  guided  by  these  ex- 
periments, he  supposes  this  increase  to  be  as  2*7,  when 
only  the  necessary  and  proper  quantity  of  litter  is  laid 
down ;  and  under  the  title  of  "  litter,"  he  also  comprises 
the  straw  given  as  food,  because  it  contributes  little  or 
nothing  towards  the  nourishment  of  the  animal.  He 
allows  only  1'8  for  the  augmentation  occasioned  by  the 
moisture  added  to  the  hay  which  is  consumed,  on  account 
of  the  nutrition  derived  m)m  this  kind  of  fodder  by  the 
animal  frame.  Those  vegetables  which  retain  their  sue 
culent  properties  are  classed  by  him  with  the  hay,  but 
only  according  to  their  weight  when  reduced  to  a  state  of 
dryness.  Lastly,  he  attributes  a  much  greater  augmenta- 
tion to  grain  when  transformed  into  dung,  than  they 
would  derive  according  to  the  previous  propcHtion ;  in- 
sisting that  their  weight  is  increased  from  3  to  37. 

According  to  the  results  of  numerous  experiments,  and 
particularly  of  several  trials  which  were  made,  vrith  great 
care  and  precision,  during  the  winter  of  1808-9,  on  some 
oxen  put  up  to  fatten,  it  appears  that  we  shall  be  very 
near  the  truth  when  we  admit  that  the  weight  of  hay  and 
straw  consumed,  as  weU  as  that  of  Utter  just  sufficient  to 
absorb  all  the  urine,  will  be  doubled  by  its  transformation 
into  dung.  The  quantity  of  dung  likely  to  be  produced 
might  be  calculated  with  much  more  accuracy  in  this 
manner  than  it  could  be  ascertained  by  any  reference  to 
the  number  of  cattle. 

We  are  left  in  still  greater  uncertainty  vrith  regard  to 
the  quantity  of  manure  which  may  be  obtamed  by  feed- 
ing the  cattle  with  a  given  quantity  of  succulent  v^e- 
tables,  because  no  satisfactory  experiments  on  a  sufficient 
number  of  animals,  or  continued  for  a  sufficient  period, 
have  as  yet  been  made  on  this  point.  Nevertheless,  from 
several  observations  which  I  have  had  the  opportunity  of 
making  respecting  the  use  of  potatoes,  on  extensive  farms, 


HAKUIUB — ^FODDBBr— CATTLE.  169 

where  great  quantities  of  this  vegetable  are  grown  and 
given  to  the  cattle  as  their  chief  food,  I  find  that,  when 
transformed  into  dung,  they  lose  at  least  two-fifths  of 
their  original  weight,  especially  if  the  increase  of  weight 
above-mentioned  be  at^buted  to  the  straw  consumed 
with  them. 

But  this  mode  of  proceeding  does  not  do  justice  to 
the  potatoes,  for  the  chief  part  of  the  augmentation  of 
weight  in  the  straw  proceeds  from  them ;  and  without 
the  aid  of  a  good  stock  of  these  roots,  fewer  cattle  could 
be  kept,  and  there  would,  consequentlv,  be  a  diminution 
in  the  supply  of  the  urine,  by  which  the  htter  is  changed 
into  dung  and  its  weight  increased. 

With  regard  to  the  potato  haulm  or  straw,  according 
to  an  experiment  made  in  1809,  an  acre  of  that  substance, 
which  appeared  to  be  thin  or  fine  haulm,  when  cut  and 
perfectly  dry, 

We^phed 9071bi. 

A  fUnilajr  extent  of  large  potato  haulm,  weighed   ....     005 

l,5121bf. 
The  ayenge  weight  would  be  756  lbs. 

The  quantity  of  albumen  which  this  haulm  contains, 
renders  it  in  general  much  preferable  to  straw. 

There  is  no  doubt  that  an  accurate  knowledge  of  the 
nutritive  powers  of  different  vegetables  would  enable  us 
to  form  some  tolerably  dose  calculations  respecting  the 
quantity  of  manure  which  they  would  produce.  Experi- 
ments have  been  made  with  regard  to  these  nutritive 
powers,  both  in  fattening  cattle  and  by  chemical  analysis, 
and  the  results  of  both  methods  have  been  in  accordance 
with  one  another.  I  therefore  propose,  at  once,  to  begin 
and  point  out  all  the  most  essential  facts  with  regard  to 
the  nutritive  properties  of  the  vegetables  in  common  use, 
for  this  will  be  a  necessary  preliminary  in  order  to  render 
perfect  those  details  of  rural  economy  into  which  we  shall 
nave  occasion  to  enter. 

As  hay  is  more  known  and  more  used  than  any  of  the 
other  kinds  of  fodder,  I  shall  make  that  article  the 
standard  by  which  all  the  others  may  be  compared. 
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AoMrding  to  the  researohes  of  Einhoff,  which  he  did 
not,  however,  regard  as  sufficiently  accurate  and  complete 
to  be  submitted  to  the  public,  one  hundred  parts  of  good 
hay  contain  only  about  fifty  parts  of  what  may  be  re- 
garded as  nutritive  matter. 

If  100  parts  of  good  potatoes,  which  are  neither 
aqueous  nor  spongy,  are  dried  to  about  the  same  degree 
as  hay,  after  this  process  there  will  remain  only  80  p8Jl», 
and  25  of  which  may  really  be  r^arded  as  nutritive 
matter.  Thus,  in  the  feeding  of  cattle,  lOOlbs.,  or  one 
bushel  of  potatoes,  mav  be  regarded  as  equal  to  501bs.  of 
hay ;  and  this  proportion  will  be  found  to  be  borne  out 
by  almost  all  general  observations  made  on  the  fattening 
of  cattle ;  for  when  an  ox  put  up  to  fatten  receives  OOlbs. 
of  potatoes  per  day,  he  thnves  equally  as  well  as  on  SOlbs. 
of  hay. 

Beet-root  contams  only  eight  parts  in  100  of  actual 
nutritive  matter :  but  it  likewise  contains  four  parts  of 
filaceous  substances,  which  is  veiy  difficult  to  decompose; 
and  as  it  is  yet  uncertain  how  far  these  latter  substances 
may  contribute  towards  nutrition,  we  will  suppose  this 
vegetable  to  contain  ten  nutritive  parts  in  every  100.* 

The  Ruta-bagas  contain  twelve  parts  in  every  100  of 
matter  decidedly  nutritive,  and  rather  more  than  three 
parts  of  filaceous  substances,  which  are  with  difficulty  de- 
composed. The  tiumip  cabbage  contains  about  the  same 
proportions.f 


*  I  cannot  comprehend  how  Binhoff  could  poiBibly  distinguish  which  parts 
really  were  the  nutrltire  portions  of  any  vegetable,  or  how  he  could  diseo? er 
the  aotual  degree  of  nutrition  which  theie  portionB  contained,  unlets  it  waa  by 
means  of  direct  experiments  on  the  feeding  of  animals ;  but  I  have  strong 
reasoni  for  beliering  that  beet  root  it  much  more  nutritious  than  the  author 
has  here  stated.  Leaving  the  assertions  of  the  Abb6  Rosier,  which  certainly 
are  exaggerated,  lotally  out  of  the  question,  I  am  led  to  believe  from  an 
aooonnt  which  thare  is  in  '<  La  BibUot  Brit."  If  o.  8SS,  p.  4ft,  of  an  experiment 
made  in  the  winter  of  1809-10,  on  twenty-four  sheep,  that  262  lbs.  of  beet  root, 
if  used  two  months  after  the  gathering  of  the  crop,  will  be  found  equal  to 
100  lbs.  of  hay.  Subsequent  experience  has  convinced  me  cf  the  troth  of  this 
proportion. — Fbsitoh  Trans. 

t  I  was  also  induced,  by  the  above-mentioned  experiment,  to  believe  that 
384  Iba.  of  ruta-baga  grown  on  arglUaceous  land,  are  equal  in  nutritive  poweri 
to  100 lbs.  of  good  hay;  289 lbs.  of  raw  potatoes,  and  222 lbs.  of  these  roots, 
when  cooked,  have  alao  appeared  to  me  to  be  equal  to  a  quintal  of  hay ;  but 
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ThuB  lOOlbfl.  of  hay,  2001b8.  of  potatoes,  SOOlbs.  of 
beet-root,  and  STOlbs.  of  ruta-baga,  probably  each 
contaiii  an  equal  portion  of  nutritious  matters. 

These  two  last  mentioned  vegetables  likewise  produce 
a  great  many  leaves ;  the  leaves  of  the  beet^root  are  most 
numerous,  and  contain  the  greater  proportion  of  succulent 
matter,  and  are  the  most  aqueous.  Those  of  the  ruta- 
baga, on  the  contrary,  are  fewer,  but  they  contain  more 
albumen,^  and  consequently  are  more  nourishing. 

If,  in  our  valuation  of  these  roots,  we  leave  the  haulm 
quite  out  of  the  question,  and  attribute  no  portion  of 
weight  to  it,  we  may»  without  hesitation,  admit  that 
4601bs.  of  beet-root,  and  3601bs.  of  ruta-bagas,  are 
equal  to  200lbs.  of  potatoes,  and  lOOlbs.  of  good  hay* 

Einhoff  has  not  completed  his  anal3rsi8  of  these 
vegetables.  Nevertheless,  after  a  very  superficial  exami- 
nation, and  comparing  them  with  the  ruta-bagas,  he 
came  to  the  conclusion  that  with  regard  to  nutritive 
properties,  their  reciprocal  relation  was  as  2  to  3.  Thus, 
5251bs.  of  roots,  would  be  ecfoal  to  lOOlbs.  of  hay. 

The  same  may  be  said  with  regard  to  carrots,  which 
reaUy  contain  a  great  number  of  aqueous  parts,  and  also 
a  great  deal  of  albumen  and  sugar.  We  are  enabled 
from  the  experiments  of  Einhoff,  as  well  as  from  the  ob- 
servations of  different  persons  while  empbyeil  in  fatten- 
ing cattle,  to  ascertain  that  their  relation  to  potatoes  is  as 
3  to  4 ;  thus  266§lbs.  of  carrots  are  equal  to  lOOlbs.  of 
hay. 

White  cabbages  have  not  as  yet  been  analysed ;  but, 
from  the  experiments  which  have  been  made  with  regard 
to  fattening  cattle,  their  proportion,  when  compared  with 
potatoes,  is  as  1  to  3  :  thus  OOOlbs.  of  white  cabbage  are 
equivalent  to  lOOlbs,  of  hay.  Clover,  if  cut  at  the  period 
when  its  flower  is  just  opening,  loses  80  parts  of  100 


a»  all  the  cropi  of  this  regetable  grown  in  1809,  were,  eyideotly,  very  aqueoui, 
I  can  agree  with  the  opinion  of  einhoff  on  this  point.    1  also  perfectly  coin- 
cide in  hit  opinions  with  regard  to  oarrott,  lueame,  and  cloTer.-— Frbnch 
T&Ava. 
*  A  tubfltance  of  the  isme  nttiire  as  the  yolk  of  an  egg. 
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in  drying;  but  both  experience  and  chemical  analysis 
tend  to  prove  that  this  plant  contains  a  tar  greater  por- 
tion of  nutritive  juices  than  hay  grown  in  natural  mea- 
dows, and  that  the  stalk  in  particular,  like  that  of  all 
plants  belonging  to  the  diadelphous  class,  contains  a 
great  deal  of  albumen  and  sugar.  901bs.  of  young,  dry 
clover  may  consequently  be  regarded  as  equal  to  lOOlbs. 
of  common  meadow  hay. 

Vetches,  if  cut  when  young,  bear  about  the  same  pro- 
portion ;  if  they  are  suffered  to  grow  older,  the  increase 
of  size  on  the  one  hand,  and  the  formation  of  the  husk 
and  seed  on  the  other,  compensate  for  the  diminution  of 
succulency  in  the  stalk  and  leaves.  Neither  can  we  give 
any  reason  that  the  same  value  may  not  be  assigned  to 
lucerne  and  saintfoin.  It  does  not,  nowever,  appear  to 
me  that  we  have  anv  proof  that  these  plants  lose  nothing 
by  being  dried,  or  that  they  contain  the  same  quantity  of 
nutritive  matter  when  reduced  to  dry  fodder,  as  they  did 
while  green ;  in  fact  it  is  exceedingly  improbable  that  no 

Sortion  whatever,  excepting  the  water,  is  evaporated 
uring  the  process  of  drying  ;  but  it  possibly  might 
happen  that  the  fibrous  parts  which  could  before  be 
easily  decomposed,  have  become  more  difficult  of  dissolu- 
tion. 

We  may  then  consider  that  for  feeding  cattle  the  fol- 
lowing proportions  will  be  found  to  be  equally  nutritious 
and  beneficial : — 

Hay.    Potatoes.  Beet-root.  Ruta>baga.  RadiBhes.  Carrots.  White  Cabbage. 

100  IbB.    200  IbB.  460  Ibe.       350  lbs.  535  lbs.     866  lbs.  600  lbs. 

Yoong  Clover.             Vetches  dry.  Lacem  dry.  Saintfoia  dry. 

00  lbs.                        90  lbs.  00  lbs.  90  lbs. 

In  order  the  better  to  attain  our  object,  and  to  ascertain 
the  proportion  between  the  quantity  of  nutriment  which 
may  be  obtained  and  that  of  the  dung  which  it  will  pro- 
duce, it  is  necessary  that  we  should  previously  determine 
the  average  amount  of  plants  and  vegetables  which  may 
be  raised  on  an  acre  of  land,  always  supposing  that  a 
proper  kind  of  soil  and  a  suitable  degree  of  cultivation 
are  employed.    We  shall  enter  more  fiJly  into  this  subject 
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when  we  come  to  the  part  of  the  work  that  is  more  espe- 
cially devoted  to  what  relates  to  these  vegetables ;  and 
there  we  shall  describe  the  basis  on  which  the  valuation 
given  in  the  preceding  section  is  founded. 

At  p.  27,  we  divided  meadow  land  into  five  classes, 
by  taking  the  greater  or  less  amount  of  produce  which 
it  yielded,  as  the  basis  of  the  classification ;  these  divi- 
sions will  be  more  accurately  and  precisely  defined  in  the 
sequel.  Meadow  land  of  the  first  class  is  seldom  met 
with ;  and,  as  a  meadow  must  be  in  very  tolerable  con- 
dition to  enable  it  to  yield  IGOOlbs.  in  two  crops  or 
mowings,  we  will  take  this  quantity  as  the  average 
produce. 

It  is  frequently  reckoned  that  the  clover  crops  will 
produce  from  thirty  to  forty  cwts.  of  hay  per  acre ;  but 
the  soil  must  be  particularly  rich,  fertile,  and  calcareous 
to  yidd  this  quantity,  although  it  is  argillaceous  in  con- 
stitution. 

On  a  common  aigUo-sandy  soU  which  has  been  deeply 
and  carefully  ploughed,  which  is  submitted  to  a  judicious 
rotation,  and  on  which  the  clover  is  properly  sown,  an 
average  crop  of  24001bs.  at  two  mowings,  or  16001bs. 
at  one  cutting,  may  in  general  be  confidently  reckoned 
upon,  and  five  times  that  weight  in  green  fodder.  In 
moist  and  fertile  years,  when  both  crops  are  equally 
good,  the  produce  of  the  clover  will  far  exceed  tlm 
average ;  but  in  dry  vears,  when  one  crop  is  scanty,  it 
will  fi'equently  be  far  below  it. 

Rich  and  thickly  planted  lucerne  ought  to  yield  4000lbs. 
of  dry  fodder  if  the  soil  and  climate  be  suitable  for  it. 
Saintfoin,  if  sown  on  a  soil  appropriate  to  its  nature, 
will  yield  20001bs.  of  dry  fodder  per  acre.  Vetches,  or 
the  mixed  crop  of  which  they  form  a  portion,  will  yield 
at  least  20001bs.  of  dry  fodder  when  they  have  been 
maniu*ed.  When  they  have  not  been  manured,  and  the 
soil  is  nevertheless  in  good  condition,  this  produce  is 
reduced  to  12001bs. 

A  crop  of  potatoes,  sown  on  a  warm  soil,  which  has 
been  deeply  ploughed,  well  manured,  and  has  received  a 
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very  careful  culture,  will  yield  80  bushels  per  acre,  or 
8,0001bs.  over  and  above  the  seed.  The  amount  here 
mentioned  is  rather  below  than  above  the  average  pro- 
duce of  a  good  and  carefully  cultivated  soil;  I  have, 
myself,  repeatedly  raised  a  crop  of  12,0001ba.  per  acre  in 
ordinary  years.  But  I  would  rather  that  my  valuation 
of  this,  and  of  all  other  crops  of  roots,  should  be  below 
their  average  produce  than  above  it,*  in  order  to  do 
away  with  the  suspicion,  which  many  seem  to  entertain 
that  I  speak  more  &vourably  of  them  than  they  deserve, 
from  having  a  predilection  for  that  root.f 

Beet^root  yielded  80,000  lbs.  of  root!  per  acre. 

Rata-baga  and  turnip  cabbage    20,000  lbs. 

Carrott    18,0001ba. 

Cabbages,  if  sown  on  a  soil  suited  to  them.  •    86,000  IhB, 
Thus,  then,  the  prodooe  of  an  acre  of  potatoes  may  be  regajpded 

as  eooalin  nutritive  power  to  ••• 4,000  Ibt.  of  hay. 

That  of  an  acre  of  beet-root  as  equal  to ^,847,  or  4,300 

„  Ruta-bagas    6,700 

„  Radishes 3,800 

„  Carrots  ••• ,  6,700 

„  OabbagM    6,000 

„  CloYer,  at  two  mowings • 9,600 

„  Lucerne 4,400 

„  Baintfoin    %^00 

„  Vetches,  when  manured ••••••  3,900 

„  Ditto,  not  manured 1,500 

In  every  case  I  have  supposed  these  vegetables  to  be 
grown  on  a  soil  which  is  suitable  to  them,  and  which  has 
been  for  some  considerable  period  ameliorated  by  careful 
culture,  and  has  been  properly  niianured.  It  must  also 
be  imderstood  that  these  products  are  calculated  from  an 
average  taken  from  several  successive  years,  since  there 
always  will  be  seasons  in  which  some  of  the  crops  turn 
out  badly,  and  others,  on  the  contrary,  in  which  they 
yield  far  more  than  the  usual  amount  of  produce  j  this 
consideration  ought  also  to  induce  us  to  cultivate  several 
different  kinds  of  crops,  in  order  that  the  gain  on  some 
of  them  may  compensate  for  the  loss  in  oliiers. 

*  The  crop  of  potatoes  at  80  bushels  beyond  the  seed,  or  100  bushels,  seems 
yery  low  *,  and,  allowing  the  German  to  be  two-thirda  of  our  aere,  the  crop  will 
only  amount  to  150  bushels :  and  the  soheflfel  being  about  one  and  ••half 
bushels,  the  whole  amount  little  exceeds  900  bushels. 

t  Thaee  weighta  are  m«ch  bdow  tha  uiaal  produce  Ia  Sagland. 


If  we  collect  the  excrements  and  urine  of  those 
ammals  which  have  been  fed  on  plants  or  vegetables 
containing  a  great  proportion  of  succulent  matter,  and 
keep  them  separate  from  any  other  substances,  we  shall, 
doubtless,  find  that  this  dung  will  bear  more  relation  to 
the  nutritive  powers  than  to  the  weight  of  the  food. 
The  lesser  weight  of  the  more  solid  aliments  will  be 
compensated  by  the  greater  quantity  of  water  which  the 
animals  will  drink  while  consuming  them.  Thus, 
200  lbs.  of  potatoes,  350  lbs.  of  ruta-bagas,  600  lbs.  of 
cabbages,  or  50  lbs,  of  oats,  vrill  singly  produce  as  much 
dung  as  100 lbs.  of  hay}  for  each  of  these  quantities 
will  afford  an  equal  degree  of  nourishment  to  cattle. 
But  if  we  allow  the  excrements  to  be  collected  with  the 
straw,  and  attribute  to  it,  and  not  to  the  excrement,  the 
increase  of  weight  which  the  latter  derives  from  the 
Uquid  portions,  the  proportion  of  these  will  be  modified. 
Those  aUments  which  contain  the  smallest  portion  of  in- 
dissoluble fibres,  will  yield  the  least  quantity  of  large 
excrements.  This  accounts  for  the  fact  that  exceedingly 
succulent  vegetables  do  not  stand  in  that  proportion  to 
hay,  with  regard  to  the  dung  which  they  produce,  as 
they  do  with  regard  to  nutritive  properties. 

We  have  not,  as  yet,  had  any  sufficient  or  definite 
proofii  of  the  quantity  of  dung  produced  by  most  of  the 
vegetables  given  as  food)  the  only  experiments  from 
which  dear  and  certein  results  were  deduced,  are  those 
which  have  been  made  on  potatoes.  It  would  appear, 
from  the  average  of  those  results  which  I  have  steted  at 
p.  172,  that  100  lbs.  of  potatoes  will  produce  60  lbs.  of 
dung ;  and  that  thus,  an  acre  of  potatoes  which  yields 
80  bushels,  or  6,000  lbs.  above  the  seed,  and  is  equal  to 
4,000  lbs.  of  hay,  will  produce  4,800  lbs.  of  dung,  with- 
out reckoning  that  produced  by  the  hauhn,  which 
amounts  to  1,612  lbs.,  on  account  of  the  weight  being 
doubled  of  that  portion,  when  reduced  to  a  state  of  diy*i 
ness.  It  will  weigh  this  amount  whether  it  be  given  to 
t^e  cattle  as  food  while  greoi,  or  dried  and'  used  as 
litter  instead  of  straw.    Therefore,  by  uniting  these  two 
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sums,  we  shall  find  the  average  amount  of  dung  produced 
by  an  acre  of  potatoes,  to  be  6,312  lbs. 

As  experience  has  not,  hitherto,  furnished  us  with  any 
data  from  which  we  can  derive  any  positive  information 
with  regard  to  the  other  plants  used  for  fodder,  we  will 
suppose  their  produce  in  dung  to  be  equal  to  that  of 
potatoes,  calculated  not  according  to  weight,  but  aocord- 
mg  to  the  number  of  acres,  witnout  allowing  anything 
for  the  additional  quantity  of  nutritive  matter  their  extra 
amount  of  produce  may  contain. 

We  shall,  likewise,  suppose  clover  and  lucerne  to  be 
the  same  in  this  respect  as  natural  hay,  notwithstanding 
the  superiority  whi<m  they  possess  over  the  latter  in 
point  of  actual  nutriment. 

We  shall,  therefore,  reckon  that — 

One  acre  of  potatoes,  or  any  other  regetable  or  root,  will  yield  6,SlSIl36.  of  dang. 

„         Clover,  in  two  mowingt   6,200 

„  Clover,  in  one  mowing 3,200 

„  Lucerne • 8,800 

„         Saintfoin 4,400 

„         Vetches,  manured • 4,400 

„         Ditto,  not  manured 2,600 

Independent  of  the  additional  weight  which  the  straw  will  produce. 

In  1805  I  obtained  sufficient  dung  from  the  consump- 
tion of  25  acres  of  green  peas,  with  about  1,500 
sheaves  of  straw  as  litter,  and  a  small  quantity  of  pine 
leaves,  to  manure  30  acres  of  autumnal  com  that  year. 

With  regard  to  the  other  part  of  the  dung,  namely, 
that  which  is  produced  by  the  straw,  we  have  lately  ob- 
tained some  information  which  may  be  depended  on.  It 
is  true  that  we  have  not  hitherto  wanted  for  data  with 
regard  to  the  quantity  of  sheaves  which  a  certaiu  extent 
of  each  kind  of  land  will  produce,  or  of  the  number  of 
trusses  of  straw  which  ought  to  be  derived  from  each 
species  of  grain ;  but  yet  we  lacked  any  certain  and  in- 
variable data  with  regard  to  the  average  weight  of  these 
sheaves  or  trusses.  Every  agriculturist  and  farmer  who 
has  gone  beyond  the  confines  of  his  own  property,  well 
knows  that  there  are  vast  and  almost  increcUble  differ- 
ences with  regard  to  this  matter ;  that,  in  some  places, 
the  sheaves  only  weigh  81bs.,  while  in  others  they  weigh 
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from  401b8.  to  501bs.  And  the  difference  in  the  weight 
of  the  trusses  is  equally  great,  varying  from  lOlbs.  to 
401bs.  Hitherto,  however,  most  persons  have  thought 
that  they  explained  themselves  sufficiently  clear,  when 
they  stated  the  average  amount  of  their  crops  according 
to  their  own  system  of  proceeding. 

It  is  generally  considered  that  we  may  derive  a  tolera- 
bly exact  notion  from  experience  what  amount  of  produce 
in  com  may  be  expected  from  certain  kinds  of  soil  or 
systems  of  cultivation ;  and  it  is  very  true  that  where 
sufficient  attention  is  paid  to  the  subject,  we  may  learn 
much  in  that  manner. 

But  Commissioner  General  Meyer  is  the  first  person  I 
ever  knew  who  has  systematically  endeavoured  to  deduce 
the  produce  in  straw  from  that  of  grain.  No  one,  how- 
ever, can  be  ignorant  that  there  is  an  existing  proportion 
between  these  two  articles  of  produce.  Every  experi- 
enced farmer  can  calculate  the  amount  of  grain  which 
one  of  his  sheaves  will  yield ;  and  after  the  first  thrash- 
ing he  is  able  to  say  whether  these  sheaves  yield  well  or 
only  middling,  or  very  badly  in  that  year.  The  variations 
which  frequently  occur  on  the  same  soil,  and  under  the 
same  kind  of  cultivation,  are  therefore  exceptions  to  the 
general  rule.  If  a  favourable  state  of  weather  has  caused 
the  com  to  shoot  up  quickly  at  first,  to  put  forth  a  num- 
ber of  blades,  and  at  the  time  of  flowering  the  ex- 
ceeding richness  of  the  soil  causes  it  to  &11  to  the 
ground ;  or  if  bad  weather,  or  the  various  diseases  to 
which  com  is  subject,  impede  the  development  of  the 
grain ;  or,  lastly,  if  at  harvest  time  the  com  should  be 
laid,  then  will  the  proportion  of  grain  to  straw  be  much  less 
than  usual.  But  if,  on  the  other  hand,  a  continuation  of 
bad  weather  should  stint  the  growth  of  the  com,  or 
destroy  a  great  number  of  the  plants ;  or  if  mice  or  in- 
sects should  thin  the  crop,  and  afterwards  an  interval  of 
fine  weather  should  intervene — ^which  promotes  the  de- 
velopment of  the  ears,  the  fecundity  of  the  fiowers,  and 
tends  to  mature  and  ripen  the  grain — ^then  will  the  pro- 
portion of  straw  to  that  of  the  com  be  much  less  than 
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usual.  But  it  is  impossible  to  take  all  these  exceptions 
into  account  while  forming  a  general  estimate  of  the 
results  of  rural  economy. 

According  to  most  of  the  observations  and  experiments 
which  I  have  heard  of,  or  which  have  been  communicated 
to  me,  the  proportion  of  grain  to  straw  varies, 

In  rye,  from  36  to  4S  In  100 
WhMt  ..  48  ••  6S..100 
Barky  ••  62..  04  ..  100 
Oats      ••    00  ••  OS..  100 

It  is  still  more  uncertain  with  regard  to  peas,  for  it  is 
well  known  that  there  is  no  average  vdth  i^c^d  to  the 
number  of  l^umes  that  one  plant  vnJl  bear.  The  loss  or 
diioinution  which  this  phmt  may  sustain  during  the  har- 
vest  or  rathering,  must  likewise  be  taken  into  considera- 
tion. The  Count  Yon  Podewils  has  stated  the  propor- 
tion of  g^rain  to  straw  in  this  case  to  be  as  5  to  21 ;  out, 
if  my  opinion  were  asked,  I  should  say  we  were  much 
nearer  the  mark  if  we  stated  it  to  be  as  35  to  100.  The 
best  mode  of  proceeding  is  to  allow  2,0001bs.  of  straw  for 
each  manured  acre  of  peas,  because  in  this  crop  the  |^o« 
duct  in  straw  ia  much  less  casual  than  in  grain,  ^e 
same  may  be  said  with  regard  to  vetches. 

If,  then,  a  bushel  of  rye,  of  full  measure,  weighs  861bs., 
and  the  average  proportion  of  straw  to  grain  be  as  40: 100, 
an  acre  of  rye  will  yield  a  produce  of— 

8  bnshelB*  645  lbs.  of  ftraw,  whfeh  in  its  torn  yields  l,900tbe.  of  doiiff. 

4  ..  186  1,790 

6  ..  1,076  9,150 

6  ..  1,990 9,680 

7  ..  1^506  ..••. d,010 

8  ..  1,790  3,440 

9  ..  1,935  3,870 

10  ..      9,160 4,300 

11  ..      9,385 *.       4,730 

19      ..      9,580 6,160 

If  a  bushel  of  wheat  weighs  921bs.,  and  the  proportion 
of  the  grain  to  the  straw  be  as  50:100,  an  acre  will  yield 
a  produce  of — 

*  The  measofe  here  translated  '<  bushels,'' is  about  1)  of  our  measure  of 
that  name. 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

19 


rt 


bnsheli  659  Ibe.  of  sttaw,  which,  in  its  tarn,  yields  1,104  lbs.  of  dang. 

786 1,472 

090 1,840 

1,104  9,908 

1,988  9,576 

1,479  9,044 

1,666  3,819 

1,840  8,680 

9,094  4,048 

9,908  4,416 


t  • 


If  a  bushel  of  barley  weighs  dSlbs.,  and  the  proportion 
of  the  grain  to  the  straw  is  as  63 :100|  an  acre  of  land 
wiU  yield  in  one  crop— 

3  bushels  394  lbs.  of  straw,  which  in  its  tarn  yields    608  lbs.  of  dang. 

864 

1,080 

1,996 

M19 

1,798 

1,944 

9,160 

9,876 

9,599 


4 

■  • 

439 

5 

•  • 

540 

6 

•  • 

648 

7 

•  • 

756 

8 

• . 

864 

9 

•  • 

979 

10 

•  ■ 

1,080 

11 

•  a 

1,188 

19 

■  • 

1,906 

If  a  bushel  of  oats  weighs  621bs.4  and  the  proportion 
of  grain  to  straw  is  as  61:100,  an  acre  of  land  will 
yield  in  one  crop— 

3  boshels  9561be.  of  straw,  wb^ch  will  produce    519  lbs.  of  dvng. 


4 

5 

6 

7 

8 

9 

10 

11 

19 


341 689 

496  859 

519  1,094 

597  1,194 

688  •  1,866 

768  1,586 

853  1,706 

938  1,876 

1,094  9,048 


In  this  estimate  of  the  proportions  in  which  dung  may 
be  obtained,  it  is  always  understood  that  the  straw  is  em* 
ployed  for  litter ;  or,  should  straw  be  scarce,  those  sub- 
stances which  are  used  instead  shall  be  sufficiently  plenti- 
ful, not  only  to  receive  and  absorb  all  the  different 
excrements,  out  likewise  to  enter  into  fermentation  and 
become  sufficiently  decomposed  without  requiring  any 
additional  moisture ;  and  further,  that  everything  sl^  be 
80  arranged  that  no  portion  of  the  urine  shall  be  wasted 
or  suffered  to  run  off,  and  that  the  dung-steads  shall  be 
protected  from  the  washing  of  heavy  rains  which  might 

N  2 
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cany  away  some  portions  of  component  parts.  This 
dung^  composed  of  animal  and  vegetable  substances^  is 
supposed  to  be  lifted  at  the  period  when  the  incipient 
fermentation  has  commenced,  and  when  the  straw  has 
become  softened  without  being  decomposed ;  in  a  word, 
in  that  state  in  which  expenence  teaches  all  practical 
agriculturists  when  it  can  be  used  with  the  greatest 
advantage.  There  is  a  great  deal  of  difference  between 
the  weight  of  fresh  dung  and  of  that  which  has  become 
completely  decomposed,  and  in  which  the  straw  is  quite 
dissolved.  The  amount  of  the  humidity  has  already  been 
indicated  in  a  previous  page. 

In  order  to  discover  the  quantity  of  dung  produced  by 

I)asturing  animals,  that  evacuated  by  a  cow  fed  on  excel- 
ent  pasture  land  has  been  weighed,  and  it  was  found 
that,  on  an  average,  she  produced  37  lbs.  in  a  day  and 
night ;  that  is,  6,661  lbs.  in  five  months,  or  one  hundred 
and  fifty-three  days ;  the  dung  evacuated  during  the  day 
was  also  weighed  separately  from  that  which  was  pro- 
duced during  the  night,  and  it  was  found  that  the  former 
amounted  to  from  21  lbs.  to  231bs.,  and  the  latter  to 
from  151b8.  to  15Ubs.  That  dung  which  is  evacuated 
by  cattle  on  permanent  pasture  land  is  lost  for  all  agri- 
cultural purposes  ;  but  those  farmeirs  who  use  their  fields 
alternately  as  pasture  and  arable  land,  derive  some  por- 
tion of  benefit  from  it.  Even  then,  however,  it  is  not 
nearly  so  profitable  as  when  mixed  with  the  straw  or  litter 
in  the  stable  or  farm-yard,  and  properly  collected.  A 
great  part  of  that  evacuated  in  the  fields  is  evaporated  by 
the  action  of  the  sun  and  wind,  or  falls  in  the  dust  and  is 
destroyed  by  insects;  but  the  luxuriant  tufts  of  grass 
which  spring  up  wherever  it  falls,  and  the  increased  fer- 
tility of  those  parts  of  enclosed  pastures  on  which  the 
cattle  He  down,  or  where  they  are  milked,  tends 
very  satisfactoi-ily  to  prove  that  it  is  not  so  completely 
wasted  as  some  persons  would  have  us  to  believe.  In  the 
rotations  of  crops  with  pasturage,  in  which  it  is  usually 
the  custom  to  leave  the  cattle  in  the  field  day  and  night, 
the  dung  thus  made  is  already  comprised  in  the  amelio-i 
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rating  quality  which  we  attributed  to  the  repose  or  rest 
of  the  land. 

But  if  the  cattle  which  are  depastured  during  the  day 
are  brought  into  the  stable  or  farm-yard  at  night,  the 
dung  heap  ought  necessarily  to  be  augmented  by  the 
addition  of  their  excrements.  We  reckon  this  part  of  the 
dung  which  will  be  produced  by  a  cow,  plentifully  fed,  at 
2,5001bs. ;  if  she  is  not  so  well  fed,  as  is  usually  the  case 
with  those  that  are  pastured^  it  will  amount  to  about 
l,5001b8. ;  and  the  straw  of  which  the  litter  is  composed 
must  here  be  reckoned  separately.* 

With  respect  to  the  dung  proceeding  from  the  fodder 
consumed  by  cattle,  and  the  straw  or  other  substances 
composing  the  litter,  no  difference  is  made,  in  general 
estimates,  between  the  various  kinds  or  breeds  of  cattle 
by  which  it  has  been  produced.  We  shaU,  however,  offer  a 
few  observations  on  this  subject. 

The  amount  of  dung  which  will  be  produced  from  the 
same  quantity  of  food  by  lean,  iU-conditioned,  weakly 
cattle,  will  neither  be  so  great,  so  rich,  or  so  fertiUzing ; 
nor  does  it  contain  so  much  animal  matter  as  that  which 
is  produced  by  strong,  healthy  and  well  fed  animals. 

Sheep,  if  fed  on  the  same  quantity  of  provender, 
will  produce  dung  which  goes  farther,  but  the  action 
of  which  is  not  so  durable.  These  animals,  however, 
appear  to  be  decidedly  the  most  advantageous  for  the 
manuring  of  pasture  land ;  the  dmig  which  they  evacuate 
over  the  meadows  is  not  only  more  equally  diffused, 
but  also  amalgamates  more  freely  with  the  soil,  and  acts 
more  promptiy  on  the  vegetation.  If  the  sheep  are 
brought  up  from  the  pastures  at  night  and  confined  in  a 
paddock  or  sheep-fold,  they  will  produce  a  proportionally 
larger  quantity  of  manure  than  cattle,  supposing  that 
each  species  has  been  allowed  the  same  extent  of  pas- 
turage. This  reason  causes  the  meadow  and  pasture 
lands  in  England,  where  it  is  customary  to  leave  the 
sheep  out  night  and  day,  gradually  to  become  ameliorated 

*  At  the  rate  of  3  lbs.  of  dung  to  1  lb.  of  straw. 
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and  improved,  and  to  be  capable  of  feeding  an  increased 
number  of  these  animals  every  vear ;  when  these  lands 
are  broken  or  ploughed  up,  they  are  found  to  have 
acquired  a  much  greater  proportion  of  nutritive  matter, 
thfm  those  on  which  cows  have  been  fed;  indeed,  these 
latter  usually  decrease  in  fertility  about  the  third  or 
fourtti  year,  particularly  where  the  soil  is  of  a  dry,  hot 
nature. 

When  sheep  are  depastured  it  is  usually  reckoned  that 
1,200  will  yield  about  the  same  degree  of  ameUoration  to 
an  acre  of  land,  as  would  be  produced  by  one  half  of  the 
quantity  of  stable  manure  generally  albwed ;  1,800  sheep 
are  supposed  to  manure  an  acre  and  a  half  tolerably  well, 
and  2,400  to  manure  it  abundantly ;  so  much  so  indeed, 
as  to  render  it  too  rich  for  most  lands  of  grain.  If  ten 
sheep  when  pastured  are  regarded  as  equivalent  to  one 
cow,  and  if  one  cow  produces  ISlbs.  of  dung  during 
the  night,  180  cows  will  only  produce  2,7001bs.,  and 
240  cows  3,6001bs.,  which  is  not  enough  to  manure  one 
acre  of  land ;  but  the  effects  and  the  nutritive  properties 
of  manure  thus  derived  are  much  more  permanent,  and 
are  retained  much  longer  in  the  soil,  than  the  dung  of 
sheep. 

In  order  to  discover  how  far  this  estimate  of  the 
quantity  of  manure  to  be  obtained,  when  founded  on  the 
consumption  of  fodder  and  straw,  will  a^ee  vnth  those 
which  take  for  their  basis  the  number  of  cattle,  we  will 
examine  some  of  these  latter  which  have  been  derived 
from  experience,  and  drawn  up  from  general  averages, 
which  may  not,  however,  have  been  perfectly  correct. 

The  table  of  the  quantity  of  manure  which  may  be 
derived  from  cattle  (see  ante  p.  180,)  has  peculiar  relation 
to  the  mode  of  feeding  adopted  for  the  estimates  in  the 
electoral  market,  and  in  the  new  market.  According  to 
this  method,  the  following  proportions  are  given  to  the 
different  kinds  of  cattle : — 
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For  a  kurge  qx 

•  •    Mkldle-clzed  ox 

..    Small  ox •••. 

..    laigeeow 

•  •     KidcUe-aiied caw  •••• 

•  •    Hone  wbich  U  always 
MfathtttMb 


Straw  from 
Winter  CerealB. 

Straw  of 
Spring  Cereals. 

Hay. 

d,aooibt. 

8,000 
8,400 
1,800 

1,600 

4,800 

1,080  lbs. 

1,400 

1,180 

1,860 

1|060 

•  • 

I,650]b8. 

1,876 

1,100 

1,890 

1,100 

9,040 

According  to  our  system,  the  quantity  of  manure 
which  would  be  derived  firom  the  above  table,  would  be 
as  follows : — 


For  a  large  ox  ••• •• 

• .     Middle-sized  ox 

..  Small  ox.».».. ..•••. 
..  Large  cow  •••••«.... 
. .    Middle-sized  cow  • .  •  • 

Small  cow 

Horse  fed  in  the  stable 


•  • 


Quantity  of 
Fodder  and  Straw. 


6,900  lbs. 

6,776 

4,080 

4,860 

8,660 

8,866 

7|440 


Bang. 


ld,8601bs 
11,660 

0,840 

8,760 

7,800 

6,780 
14,880 


Bstant  of  Ltad  which 
could  be  manimd  al 
the  rate  of  10,000  Ite. 
per  Acre. 


1-88  lbs. 

116 

0*08 

1 

0"73 

0-67 

1-48 


We  do  not  here  Include  the  com  which  the  horse  consames,  bat  place  that 
against  the  time  which  he  passes  ont  of  tlie  staUe. 

If,  then,  we  take  a  large,  or  a  middle  sized,  or  a  small 
ox,  according  as  straw  is  plentiful  or  scarce  in  the 
country,  and  if  we  further  admit  that  on  a  cold  soil  firom 
20  to  22  metzen  has  been  sown,  and  on  a  warm  dry  soil 
from  18  to  19 ;  and,  finally,  if  we  aQow  a  somewhat 
larger  quantity  of  dung,  about  12,0001bs.,  tothe  former, 
and  a  smaller  quantity,  as  9,0001b6.,  to  the  latter,  it  will 
be  easy  to  apply  the  data  contained  in  the  above  table  to 
parttenlar  fields  or  pieces  of  ground,  and  to  the  quantity 
of  fodder  which  is  necessary  K)r  them.  But  if  we  should 
wish  to  calculate  the  general  average  of  cattle  and  of 
fodder  as  it  is  stated  in  this  table,  we  shall  find  that  one 
beast  will  produce  dung  enough  to  manure  IJS  acres. 
In  the  instructions  and  rules  laid  down  for  the  estimate 
of  the  income  proceeding  fix>m  com  in  the  kingdom  of 
Prussia,  the  fcJlowing  were  taken  as  their  basis  from 
being  most  conformable  to  general  experience ; — 
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They  calculate  that  the  produce  in  straw  of  an  annual 
sowing  will,  for  a  fat  aniinui,  be  from  1]  to  2^  acres  of 
land  of  the  first  and  second  class,  from  2^  to  3^  of  land 
of  the  third  class,  and  from  4  to  5  acres  of  land  of  the 
fourth  class.  But  it  would  seem,  from  reference  to  all 
other  data,  that  we  are  to  understand  by  the  term 
*'  large''  or  ^'  great  beast,"  small  horses,  oxen,  and  cows 
when  pastured.  If,  therefore,  we  admit  that  the  product 
of  the  first  and  second  class  land  is  nine  bushels  per 
acre,  we  shall  find  that  we  obtain 

From  H  aeret  of  rye,  etlcaUted  at  l,|986lbe.  per  acre,  a 

produce  of   % S,418Ib0.  of  straw. 

From  one  qnarter  of  an  acre  of  barley,  at  073  lbs.  per  acre  1,816 

To  which  mast  be  added  the  hay 1,990 

4.953  Ibe. 
Which  will  make  altogether  about  9,906  Ibf .  of  dung. 

But  if  we  take  three  acres  at  seven  bushels  of  produce 
for  the  third  class ; 

There  will  be  on  one  and  a-half  acres  of  antunnal  com     896  lbs.  of  straw. 
There  will  be  on  one  and  a-half  acres  of  spring  com  .  •    1 ,134 
To  which  most  be  added  the  hay • 1,390 

4,711  lbs. 
Which  will  produce  an  amount  of  dmig  equal  to  9,489  lbs. 

According  to  the  data  on  which  this  instruction  is 
founded,  each  beast  produces  ten  loads  of  manure  for 
four  horses,  that  is,  generaDy,  at  most  ten  quintals  to 
each  horse ;  fifteen  such  loads  are  usually  considered  to 
be  requisite  for  every  acre,  if  we  would  have  the  ground 
retain  the  e£Eect  of  the  manure  during  the  nine  years'  ro- 
tatiort  Thus,  one  beast  and  a  half  may  be  said  to  manure 
an  acre  of  land* 

The  more  carefully  we  compare  a  number  of  data  de- 
duced with  the  utmost  exactitude  fix>m  comprehensive 
averages,  and  relating  to  the  produce  in  dung,  with  the 
fundunental  prmciples  which  we  have  here  detailed,  the 
more  shall  we  feel  convinced  that  they  perfectly  agree 
with  one  another,  and  that  an  estimate  of  the  quantity  of 
dung  which  it  is  possible  to  obtain  may  be  derived  with 
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much  greater  precision  from  comparison  and  reference  to 
the  amount  of  straw  and  fodder  consmned,  than  it  could 
be  by  any  other  means ;  and  we  shall,  therefore,  hence- 
forward be  guided  by  it  in  all  our  agricultural  calculations 
and  estimates. 

The  data  with  regard  to  the  necessary  quantities  of 
fodder,  are  as  numerous  as  they  are  various.  It  is  some- 
times scarcely  possible  to  believe  that  they  can  refer  to 
the  same  annuals.  But  then,  how  great  is  the  difference 
between  a  small,  lean,  ill-conditioned  beast,  that  picks  up 
a  scanty  Uving  on  arid  faUows,  in  the  woods,  or  on  open 
commons,  and  another  that  is  plentifully  fed  in  the  stable 
or  on  rich  and  fertile  pastures  1  Some  oxen  do  not  yield 
above  200  lbs.  of  meat  when  slaughtered,  while  others 
yield  3,000  lbs.  It  would  be  absurd  to  pretend  that 
these  different  kinds  of  animals  receive  the  same  kind  or 
quaUty  of  food,  or  to  expect  that  they  will  yield  the  same 
quantity  of  dung. 

We  nave  already  stated  the  quantity  of  straw  and  fodder 
which,  in  most  agricultural  estimates,  is  generally  sup- 
posed necessary  for  the  winter  feeding  of  cattle  of  various 
kinds,  breeds,  and  size ;  it  only  remains  for  us  to  consider 
the  account  given  by  some  of  the  authors  who  have  treated 
on  this  subject. 

De  B^n^kendorf  allows  one  bushel,  or  8  lbs.  per  day,  of 
chopped  straw  of  spring  com  for  every  draught  ox ;  and 
three-quarters  of  a  bushel  for  a  cow.  It  is  his  opinion 
that  a  piece  of  land,  sown  with  three  bushels  of  barley  or 
oats,  will  jrield  819  bushels  of  chopped  straw;  and  that, 
as  the  duration  of  the  winter-feeding  is  165  days,  two 
oxen  or  cows  may  be  kept  on  the  produce  of  one  sowing 
of  three  bushels  of  spring  com ;  he  also  thinks  that  the 
straw  of  rye  and  peas  ought  to  be  devoted  entirely  to 
sheep ;  that  the  number  of  cattle  ought  to  be  regulated 
by  the  quantity  of  straw,  since  the  summer  pasturage 
might  be  replaced  by  green  clover  given  in  the  stable, 
and  that  by  means  of  crops  of  roots  it  might  be  possible 
to  do  without  hay. 
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Indqiendent  of  that  diGiunBtaace,  a  draught  ox,  aooord- 
ing  to  him,  requires  12Ib8.  of  hay  per  day,  from  the  first 
€i  January  to  the  first  of  June ;  a  milch  cow,  18  cwts.  of 
hay  in  a  year,  besides  grains,  com,  and^oi^e,*  or  if  she  is 
fed  on  hay  alone,  18  cwts. :  young  or  barren  beasts  require 
4  cwts.,  if  they  are  allowed  other  provender  besides ;  and 
otherwise  11  cwts. 

According  to  Karbe,  a  draught  ox  ought  to  receive  a 
daily  provender  of 

18II>B.  of  chopped  straw,  21l)g.  of  straw  u  Utter ;  in  all,  4,800  lbs. 
4  metien  of  roots,  or  60  budiela  yearly. 

during  the  whole  of  the  240  days  of  winter. 

If  roots  and  vegetables  are  scarce,  or  nearly  all  spent, 
30  lbs.  per  day  of  com,  chaflf,  hay,  chopped  straw,  and  of 
litter  may  be  substituted.  Thus  an  aadition  of  perhi^ 
10  lbs.  of  hay,  instead  of  roots,  where  the  latter  are  alto- 
gether taken  away,  will  amount  to  2,400  lbs.  per  year. 

A  milch  cow  ought  to  be  allowed  18  lbs.  of  stiaw  and 
hay  for  food  per  day  during  the  190  days  of  winter,  and 
2  lbs.  of  litter— 8,800  lbs.  per  year ;  and  likewise  4  met* 
zen  of  vegetables  or  roots  per  cUty,  or  60  bushels  per  year. 
During  the  175  days  of  summer,  a  pasturage  of  3  aapea 
of  clover  and  grass,  and  2  lbs.  of  htter  every  night,  or 
860  lbs.  per  year. 

An  ox  for  flattening,  ought  to  receive  in  each  of  the 
112  days,  which  are  usually  allowed  for  that  purpose — 

lOIbs.  of  chopped  straw  and  ........  1  ,  «^^ ,.      j^ 

Slbs.  of  Utti\; /  l,S441bs.  straw. 

Bibs,  of  bay 806  lbs. 

8  or  9  metzen  of  regetables  or  roots  •  •         00  bnsbels. 

In  my  edition  of  '^  Bergen's  Anleitung  zur  Yiehzucht/' 
I  have  ffiven  an  account  of  the  quantity  of  fodder  con- 
sumed by  my  cows  in  the  course  of  a  year,  at  a  period 
when  all  my  cattle  were  of  the  heaviest  breeds.  It 
amounted  to  the  following  per  head  :-— 

*  A  kind  of  pottage  composed  of  grains  or  of  cooked  potatoes,  and  some- 
times also  of  water  mingled  with  meal,  and  ponred  orer  the  chotHped  straw. 
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White  cabbttges 4,800  Ibe.  8161bft.  reduced  to  hay. 

Potatoes 8,900  1,050 

Badishes 1,880  848 

Garrota 1,380  463 

Green  clover 14,080  8,129 

Hay 1,000 

Straw  at  fodder    • 3,812 

Ditto,  as  litter 8,650 

14,321  lbs. 

Which  produced  32,938  lbs.  of  dung,  or  very  nearly  six- 
teen loads  of  2,000  lbs.  each. 

With  such  an  amount  of  fodder,  the  cattle  certainly 
ought  to  be  completely  satiated,  but  they  did  not  at 
any  time  suffer  from  indigestion.  In  proof  of  this  I  shall 
state  the  daily  quantity  of  milk  jrielded  by  each  of  my 
dairy  cows,  which  amounted  on  an  average  to  10  quarts 
of  Hanoverian,  or  8  quarts  of  Berlin  measure ;  making 
3,660  Hanoverian  or  2,920  Berlin  quarts  per  year. 

These  variations  in  the  data  may  suffice  to  prove  that 
homed  cattle  require  little  for  their  actual  subsistence, 
and  also  that  they  can  consume  a  great  quantity.  On 
the  whole,  an  abundant  supply  of  food  is,  to  a  certain 
degree,  far  more  profitable  in  the  end,  than  any  great 
saving  or  economy  on  this  head  ever  can  be.  I  have, 
however,  ascertained,  by  long  experience,  that  large-sized 
beasts  can  only  be  rendered  profitable  by  being  very  abun- 
dantly fed.  In  order  to  establish  the  average  quantity  of 
food  and  straw  on  which  a  moderate-sized  ox  or  cow  can 
be  most  advantageously  kept,  I  shall  admit  that  a  good 
milch  cow  or  draught  ox,  when  fed  in  the  stall,  will 
annuaby  consume 

In  straw,  for  fodder  and  for  litter   ••• • 4/SOOnie. 

In  hay,  the  Tarions  kinds  of  green  fodder  heing  also  reduced  to  it  •    4,500  lbs. 

But  when  these  beasts  are  pastured  during  the  day,  they 
have  an  equivalent  to  4,000  lbs.  of  straw,  and  also  to  the 
quantity  of  roots  which,  if  reduced  to  hay,  would  amount 
to  2,800  lbs.;  by  these  means,  in  the  former  case, 
18,000  lbs.,  or  nine  loads  of  dung  will  be  obtained,  and  in 
the  latter,  13,600  lbs.,  or  six  loads  and  three-quarters. 
A  draught  horse,  when  fed  in  the  stable,  requires 
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7,500  lbs.  of  gross  fodder,  one-third  of  which  should  be 
hay  and  two-thirds  straw,  besides  a  sufficiency  of  com. 

We  shall  find  a  still  greater  number  of  variations  in 
the  accounts  of  the  winter  feeding  required  by  sheep. 
In  "  Den  Tax  Prinzipien/*  (the  principles  of  estimation) 
we  find  the  amount  of  fodder  necessary  for  a  hundred 
sheep  which  were  turned  out  at  intervals  during  the 
winter,  stated  at  4,0501bs. ;  and  that  requisite  for  the 
same  flock  when  turned  out  more  frequently,  at  3,8501bs. 
of  hay.  On  the  other  hand  a  flock  of  sheep  of  an 
improved  breed  consumed : — 

Dry  clover.  Straw  and  Peat. 

PerlOOofBwes 16,6001bi.  5,6001bt. 

Yeariinga SS,000 

Lambs  and  lamkinf      6,600  16,600 

WethefB    89,000 

«  _     

44,1 80  lbs.  44,100  lbs. 

Thas,an  anareraffe  per  100  abeep,  11,086  Iba.  dry  eloTer,  and  11,086  Iba. 
straw  and  peas,  besides  straw  for  Utter. 

In  the  sheep-fold  of  Kunersdorf  containing  four 
hundred  and  sixty-six  sheep,  in  1804^  the  following 
amouiit  of  produce  was  consumed : — 

Hay 1,800  ewts. 

Horsebeans 106   bushels. 

Peas •••••  46   bnshels. 

Oats 7|  bashels. 

Rapecake ,..  800  pieces. 

Which  is,  indeed,  an  astonishing  difference. 

In  order  to  detenmne  what  extent  of  pasturage  is 
necessary  for  a  cow,  I  shall  take  as  a  basis  a  table  con- 
tained ID  Commissioner  General  Meyer's  work,  and  in 
which  all  the  principal  items  which  relate  to  this  subject 
are  carefully  defined  and  distinguished. 

I  must,  however,  observe  in  the  first  place  that  this 
table  has  reference  to  pasturages  formed  on  fields  during 
their  period  of  repose,  and  to  a  small  breed  of  cows, 
such  as  are  found  in  the  Mecklenburgh  dairies. 

The  table  relates  to  the  meadow  pastures  both  in 
spring  and  in  autumn.  In  those  cases  where,  from  the 
fields  being  laid  down  for  pastures  all  the  year  rounds 
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three  acres  we  sufficient  for  one  beast^  a  cow  is  supposed 
to  require: — 

Acres.  Square 
perches. 
From  the  beginning  of  August  to  the  12th  of  May        9  40 

From  the  middle  of  August  to  the  12th  of  May.  .11  40 

to  the  1st  of  May  10  60 

— of  September  to  the  12th  of  May.       15 

From  St.  Michael's  to  the  12th  May 25  86 

From  St.  Michael's  to  the  Ist  May 86  24 

From  St.  Martin's  to  the  1st  May 116  SO 

From  St.  Martin's  to  the  12th  May 46  100 

The  difference  between  the  first  and  the  twelfth  of 
May  is  indeed  striking,  but  it  is  in  accordance  with  the 
nature  of  things;  because  in  these  eleven  days  the 
vegetation  is  considerably  more  active,  which  accounts 
for  the  fact  that  the  pasturing  of  cattle  at  this  period  is 
very  injurious  to  the  meadows.  K  the  anhnals  were 
continued  on  pasture  to  the  24th  or  to  the  end  of  May, 
this  difference  would  become  still  more  evident. 

I  shall  also  refer  my  readers  to  the  same  work  for  a 
table  estimating  the  pasturage  found  in  forests.  The  profit 
which  may  be  deriv^  from  them,  and  the  influence  which 
is  exercised  over  it  by  the  kind  and  size  of  the  trees  with 
which  these  forests  are  filled,  will  all  be  found  very 
accurately  defined  and  distinguished  there. 

The  Calenberg  acre,  according  to  which  Meyer  forms 
his  calculations,  is  three  square  perches,  and  three  quar- 
ters larger  than  the  Berlin  acre.  It  contains  a  hundred 
and  twenty  perches  of  sixteen  feet  each,  but  these  latter 
are  shorter  than  the  Rhenish  feet. 

A  great  number  of  agriculturists  are  of  opinion  that 
ten  sheep  will  consuine  as  much  winter-fodder  or  pasture 
as  one  cow  ;  but  this  depends,  in  a  great  measure,  on  the 
nature  of  the  pasture,  for  there  are  some  kinds  of  moun- 
tain herbage,  a  certain  extent  of  which,  though  quite 
sufficient  for  the  keep  of  ten  sheep,  will  not  support  one 
cow ;  while,  on  the  contrary,  there  are  others  perfectly 
adapted  for  pasturing  cattle,  and  are  by  no  means  suita- 
ble or  profitable  for  sheep.  In  fact,  the  number  of  animals 
which  can  be  kept  on  a  certain  extent  of  pasture  depends, 
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in  a  great  measuie,  on  the  breed  of  the  animals,  and  tiie 
purpose  for  which  they  are  designed.  In  those  ][daoes 
where  improved  breeds  of  sheep  are  kept  chiefly,  if  not 
entirely,  for  the  quantity  of  wool  which  they  may  be 
made  to  produce,  an  extent  of  pasture  which  will  gene- 
raQy  feed  a  cow,  will  barely  suffice  for  seven  sheep ; 
while,  on  the  other  hand,  an  extent  of  pasture  sufficient 
for  fifteen  sheep  will  afford  a  very  poor  and  meagre  feed- 
ing for  a  cow  Mongmg  to  one  ot  the  large  bree&.  But 
as  these  differences  can  only  be  duly  appreciated  in  certain 
definite  localities,  and  by  reference  to  the  lands  or  the 
animals  in  question,  we  shall  not  stop  to  include  them  in 
oiur  average  estimates,  but  confine  ourselves  to  the 
original  one. 

THE  VARIOUS  SYSTEMS  OF  CULTIVATION. 

One  of  the  most  essential  conditions  attending  every 
rotation  of  crops  is  that  the  proportion  of  labour  and 
manure  shall  be  suitable  and  proportionate  to  the  extent 
and  quality  of  the  soil. 

The  well  known  necessity  of  animal  manures  in  the 
cultivation  of  every  species  of  vegetable  products,  and 
particularly  of  com,  has  led  all  nations  and  all  ages  to 
consider  tnat  arable  culture  and  grazing  ought  to  be 
united,  in  order  that  each  may  be  made  to  produce  all 
the  advantages  which  may  be  derived  from  them.  There 
is  but  one  opinion  on  this  subject ;  but  there  are  many 
disputes  on  the  subject  of  their  reciprocal  relation  to  each 
other,  and  on  the  determination  of  the  quantity  of  land 
which  ought  to  be  devoted  to  each ;  and  particularly  on 
the  relative  proportion  which  they  ought  to  bear  to  one 
another,  in  order  that  the  greatest  possible  amount  of 
animal  and  vegetable  producte  may  be  derived  from  their 
union. 

These  imtems  of  cultivation  ma^  be  divided  into  two 
classes.  In  agricultural  undertakmgs  regulated  by  the 
first  of  these  principles,  the  chief  part  of  the  land  is 
devoted  exclusively  to  the  cultivation  of  com  or  of  other 
vegetable  producte^  which  are  intended  solely  for  the 
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oonsuznption  of  the  human  race ;  and  a  very  small  part 
only  to  the  raising  of  food  for  the  grazing  of  cattle.  The 
meadows  and  fields  aie  separated  from  each  other;  one 
portion  of  the  latter  is  mown^  and  on  the  other  portion 
cattle  are  pastured. 

In  the  second  class,  the  same  piece  of  land  is  made 
to  produce  alternately  grass  or  vegetables  for  fodder  and 
com;  the  proportion,  quantity,  species,  &c.,  of  the 
different  crops,  and  the  frequency  of  their  repetition,  or 
the  order  in  which  they  succeed  each  other,  being  regu- 
lated by  the  soil,  the  climate,  and  the  nature  of  the 
locality.  The  first  class  is  generally  designated  cultiva- 
turn  of  grain  or  com,  and  the  second  alternate  Ambandry, 
We  shaQ  presently  point  out  the  various  subdivisions  of 
these  two  classes,  and  the  deviations  from  the  general 
rule. 

These  two  classes  are  now  frequently  combined ;  for  it 
has  latterly  been  deemed  expedient  to  introduce  the  cul* 
tivation  of  plants  destined  for  fodder  into  those  rotations 
which  were  formerly  exclusively  devoted  to  the  culti- 
vation of  com. 

Cla98  1.  2%e  Cultivation  of  Com. 

Fields  submitted  to  this  system  are  appropriated  solely 
to  the  cultivation  of  crops  of  various  kinds  of  com.  We 
shall  henceforth  designate  under  this  title  the  cultivation 
of  all  products  destined  chiefly  for  the  wants  and  sub- 
sistence of  mankind,  and  which  consequently  find  a  sure 
and  ready  sale.  Where  this  system  of  cultivation  is 
pursued,  it  will  be  necessary  to  have  pasture  grounds 
and  natural  and  artificial  meadows  on  those  portions 
of  land  set  apart  for  the  purpose  of  feeding  cattle.  If 
these  are  suffidentiy  extensive  to  maintam  the  number  of 
cattie  which  it  will  be  necessaiy  to  keep  in  order  to 
provide  the  requisite  quantity  of  manure  for  the  soil ;  and 
if  these  portions  of  land  cannot  be  rendered  more  advan- 
tageous to  the  whole  by  any  other  means,  then  it  may  be 
admitted  that  this  system  attains  its  end,  viz.,  that  rf 
yielding  the  utmaet  poeeiUe  amount  of  net  produce,  and  no 
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objection  can  be  offered  affainst  it.  There  certainly  are 
Jtances  of  this  ca«e  exS^,  but  they  are  seldom'met 
with,  and  are  far  more  rare  than  most  of  the  advocates 
and  defenders  of  this  system  appear  to  beUeve. 

This  system  likewise  receives  the  names  of  the  three^  fonr, 
and  five-course  shift,  according  to  the  number  of  years 
which  each  course  occupies,  or  which  intervene  between 
each  manured  fallowing.  There  are  some  rotations 
belonging  to  this  class  which  extend  to  six  and  even  to 
nine  years;  but  these,  as  we  shall  presently  see,  can 
only  be  regarded  as  repetitions  of  the  triennial  rotation. 

This  latter  is  the  one  most  frequently  used,  and  we 
shall  therefore  begin  with  it ;  and  having  examined  it  in 
its  primitive  excellence,  shall  proceed  to  notice  the  addi- 
tions and  improvements  to  which  it  has  been  submitted. 
Afterwards  we  shall  treat  of  the  other  rotations. 

During  the  time  of  the  Romans,  the  triennial  rotation 
of  crops,  as  it  in  all  probabihty  existed  and  was  practised 
in  every  part  of  Europe  except  in  Italy  itself,  where  it 
does  not  seem  to  have  been  introduced  until  the  14th 
century  by  the  Barberini,  whence  it  derived  its  name, 
consisted  in, 

1.  A  naked  fallow,  with  repeated  ploughings  during 
summer. 

2.  Crop  of  autumnal  com. 

3.  Crop  of  spring  corn. 

The  fallow  ought  always  to  be  manured,  and  this 
invariably  used  to  be  the  case  when  the  proportion  of 
meadows  and  pasture  ground  to  arable  land  was  much 
greater  than  at  present.  At  the  present  day,  however, 
the  fallows  are  only  regularly  manured  in  a  very  few 
fertile  countries,  or  in  districts  where  there  is  a  great 
deal  of  rich  meadow  land,  or  perhaps  where  the  union 
of  stall  feeding  and  the  cultivation  of  plants  for  fodder 
with  this  system  renders  the  procuring  of  manure  a  less 
difficult  task.  In  general  oidy  every  second  and  some- 
times only  every  third  fallow  is  manured,  and  thus  the 
fields  are  only  ameliorated  once  in  six  or  nine  years. 
Many  farmers  who  have  broken  up  their  meadow  and 


SYSTEMS  OP  CULTIVATION.  193 

pasture  ground  for  the  purpose  of  converting  it  into 
arable  land,  have  found  themselves  so  much  reduced  by 
the  diminution  of  fodder  and  straw  as  to  be  unable  to 
inanure  even  a  ninth  part  of  their  fields  properly ;  and 
have  frequently  been  compelled  to  leave  a  great  portion 
of  their  arable  land  wholly  untouched,  or  at  most 
able  only  to  give  it  a  very  sUght  covering  of  manure  in 
order  to  reserve  the  quantity  necessary  for  those  fields 
which  are  either  better  in  quaUty  or  nearer  to  the 
buildings.  This  neglected  part  is  termed  exterior  field 
or  out-field  land,  or,  according  as  it  yields  a  crop  of 
rye  in  three,  six,  or  nine  years,  it  receives  the  appellation 
of  three,  six,  or  nine  year  rye-land. 

Where  the  soil  is  of  a  fertile  clayey  nature,  and  if  pro- 
perly cultivated,  it  might  be  classed  among  wheat  land ; 
and  if  spelt  is  also  raised  upon  it,  it  is  called  spelt  land. 

If  the  land  will  produce  ten  bushels  of  spring  and  ten 
bushels  of  autumnal  com  per  acre,  and  two  thousand 
pounds  of  straw  from  the  former  and  one  thousand  from 
the  latter,  when  cultivated  according  to  the  trieimial  suc- 
cession of  crops,  six  thousand  pounds  of  manure,  or  three 
loads  of  twenty  quintals  each,  will  be  obtamed  according 
to  the  principles  stated  in  page  178 ;  and  as  at  least  five 
such  loads  are  requisite  for  a  three  years'  manuring,  there 
will  yet  be  wanting  two  loads  or  four  thousand  pounds  of 
manure,  and  these  must  be  procured  by  means  of  hay. 
A  supplement  of  two  thousand  pounds  of  this  last  men- 
tioned description  of  fodder  will  therefore  be  requisite,  or 
the  produce  of  an  acre  and  a  quarter  of  meadow  land  of 
medium  quahty.  Every  agricultural  estabUshment  which 
has  attained  the  condition  to  be  able  to  furnish  this 
quantity  of  manure,  and  which,  consequently,  possesses  an 
acre  and  a  quarter  of  meadow  land  besides  the  quantity 
of  pasture  land  necessary  for  keeping  the  cattle  in  working 
condition  during  the  summer,  for  every  three  acres  of 
arable  land,  may  support  this  rotation  of  crops  without 
weakening  itself  in  the  slightest  degree ;  and  as,  in  addi<* 
tion  to  the  manures  above  mentioned,  there  is  also  a 
quantity  which  the  cattle,  and  more  particularly  the 
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sheep,  yield  during  the  night,  it  follows  that  the  fertility 
of  the  soil  must  be  continually  on  the  increase ;  so  that» 
eventually,  those  kinds  of  grain  which  find  the  readiest 
sale,  and  yield  the  greatest  profit,  may  be  advantageously 
cultivated. 

When  the  soil  is  manured  only  once  in  six  years,  and 
the  produce  of  the  spring  and  autumnal  com  on  land  of 
medium  quality  amounts  to  seven  bushels  when  the  fallow 
has  been  manured,  and  to  four  bushels  and  a  half  when  it 
has  not  received  any  assistance — and  the  produce  of  six 
years  may  consequently  be  estimated  at  eleven  bushels 
and  a  haH  of  autumnal  grain,  and  as  many  more  of  spring 
grain,  together  with  2,4801b8.  of  straw  torn  the  former 
and  l,1501bs.  from  the  latter,  making  in  all  8,680lbs., 
which  will  yield  7,2601bs.,  or  8S  loads  of  manure,  while 
the  land  requires  at  least  5  loads  of  manure — 2,740  lbs. 
wUl,  therefore,  still  be  wanting ;  to  produce  whidi  it  will 
be  necessary  to  have  l,8701bs.  of  hay.  It  appears,  then, 
that  the  triennial  rotation  can  be  kept  up  and  made  to 
yield  the  average  quantity  of  produce  whidi  may  be  ex- 
pected from  it,  if  tiiere  are  seven  acres  of  meadow  land, 
besides  an  adequate  extent  of  pasturage  to  every  six  acres 
of  arable  land.  And  that,  by  means  of  these  resources,  and 
of  the  manure  produced  by  the  cattle,  and  especially  by 
the  sheep  at  pasture  during  the  night,  the  land  can  be 
preserved  from  that  exhaustion  with  whidi  it  would  others- 
wise  be  threatened. 

The  small  produce  of  those  rotations  in  which  the 
manuring  takes  place  onlv  once  in  nine  years,  is  wdl 
known  to  every  person,  and  has  been  abready  mentioned  in 
the  sections  above  cited. 

We  have  supposed  that  the  establishments  in  which 
the  triennial  rotation  of  crqps  is  adopted,  possess  a  suffi* 
cient  quantity  of  pasture  land ;  but,  in  reality,  this  is 
seldom  the  case.  If,  where  this  system  is  adopted,  a 
sufficient  number  of  cattle  are  kept  to  convert  into  ma- 
nure the  whole  of  the  hay  and  straw  which  can  be 
allowed  them,  there  ought  to  be  as  many  laj^  cattle  as 
there  are  acres  of  land  to  be  annually  manured.    And  it 
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is  necessary  to  assign  from  three  to  five  acres  of  open 
pasture  land,  according  to  the  quality,  and  from  ten  to 
fifteen  acres  of  forest-pasture  to  each  beast,  if  we  would 
keep  them  in  condition,  and  prevent  their  annual  return 
of  profit  from  being  far  below  what  it  ought  to  be. 

We  may,  however,  deduct  the  pasturage  which  is 
allowed  for  the  draught  cattle  from  this  calculation,  be* 
cause  these  animals  ought,  properly  speaking,  to  be  fed 
in  the  stable.  Now,  as  it  seldom  happens  that  the  dis-> 
posable  quantity  of  pasture-ground  is  so  great  as  here 
required,  it  not  [unfinsquently  happens  that,  in  establish- 
ments in  which  the  triennial  rotation  is  adopted,  the 
homed  cattle  yield  a  very  scanty  return,  even  when  every 
necessary  care  is  bestowed  upon  them,  and  where  they 
have  been  well  fed  throughout  the  winter.  The  profit 
jrielded  by  cattle  is  therenire  almost  exclusively  derived 
from  the  sheep,  and  in  such  estabUshments  even  these 
animals  are  seldom  supplied  with  sufiiciently  ample  pas* 
turage  to  enable  them  to  yield  that  amount  which  might 
otherwise  be  expected  from  them.  It  is  often  necessary, 
as  well  for  the  sake  of  these  animals  as  friom  want  of 
pasturage,  to  defer  the  fallowing  until  the  middle  of  the 
summer ;  a  course  of  proceeding  which  is  totally  at  van* 
ance  with  the  essential  conditions  of  this  rotation,  and 
which,  when  applied  to  argillaceous  soils,  diminishes  the 
quantity  both  of  the  gram  and  of  the  straw  produced. 

The  name  of  Schubert  will  be  enroDed  in  the  annals 
of  Germany  in  indelible  characters  as  one  of  the  benefac- 
tors of  the  human  race ;  although  it  must  be  admitted 
that  he,  in  common  with  other  mortals,  was  unable  to 
steer  wholly  clear  of  error.  He  laboured  with  indefatiga- 
ble zeal  to  procure  the  abolition  of  the  practice  of  lettmg 
the  land  lie  fallow,  and  also  of  the  rights  of  pasturage 
over  fields  as  well  as  that  of  pathway ;  out  it  was  not  un- 
til long  after  his  death,  and  after  great  hesitation  on  tiie 
part  of  the  governments,  that  his  wishes  at  length  met 
with  attention,  and  were  adopted  by  Maximilian  Joseph, 
king  of  Bavaria,  and  other  princes  of  Germany,  who, 
like  enlightened  and  beneficent  fathers  of  their  people, 
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sax?rificed  to  them  those  usages  which  had  been  practised 
until  that  tune  for  the  imposition  of  burdensome  taxes 
and  exactions,  the  origin  of  which  were  mostly  very 
equivocal. 

This  system  of  Schoubart's  revived  the  long-agitated 
dispute  respecting  the  necessity  or  abolition  of  fallows,  in 
all  its  original  vigour,  and  this  question  appeared  for  some 
time  to  be  more  important  tlmn  any  other ;  reams  of 
paper  were  consumed  in  the  discussion  of  it,  but  no 
satisfactory  result  was  attained. 

As  this  question  relates  chiefly  to  the  triennial  rotation, 
we  shall  take  the  present  opportunity  of  discussing  it. 

The  principal^  misapp^ensions,  errors  md  dis- 
putes  on  this  point  have  arisen  from  no  precise  and 
definite  meaning  having  been  attached  to  the  term  fallow. 
This  word  origmally  signified  the  state  of  a  portion  of 
land  which,  during  the  summer,  or,  what  was  better  still, 
during  the  whole  year,  was  turned  up  and  carefully 
broken  and  divided  by  means  of  the  plough  or  spade,  in 
order  to  prepare  it,  as  perfectly  as  possible,  for  the  recep- 
tion of  the  ensuing  crops. 

Most  of  the  Roman  writers  on  agriculture  recom- 
mended this  operation,  and  prescribed  it  as  being  neces- 
sary  under  certain  circumstances;  and  many  of  them 
have  given  particular  names  to  each  of  the  processes 
which  it  includes.  Thus  they  designate  that  act  which 
we  term  breaking  up  by  the  Latin  word  frangetey  the 
second  ploughing  by  the  word  vertere^  the  third  by  in- 
fnngere^  the  fourth  by  revertere^  the  fifth  by  Tefringere^  the 
sixth,  or  that  immediately  before  the  sowing,  by  lirare  ; 
just  as  we  have  our  particular  terms  by  which  to  dis- 
tinguish  each  of  these  operations. 

But  some  persons  have  attached  a  widely  different 
signification  to  the  term  "/a/fow."  As  the  fields  were, 
either  firom  negligence,  from  want  of  pasturage,  or  fipom  a 
defective  system  of  practice,  and  in  total  opposition  to  the 
aim  and  object  of  fallows,  frequently  suflFered  to  remain 
unploughed  until  June,  and  sometimes  even  until  August, 
and,  nevertheless,   were  ccjled  fallow-fields,   this  word, 
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came,  by  d^rees,  to  be  used  in  a  corrapt  sense,  and  to 
be  applied  to  land  in  a  state  of  repose,  and  this  intro- 
duced  a  misunderstanding  and  misconception  into  the 
discussion. 

It  is,  therefore,  necessary  to  restore  to  this  word  the 
meaning  which  prc^rly  belongs  to  it.  Thus,  to  put  in 
fallow,  is  to  prepare  land  for  the  ensuing  crop  by  repeated 
ploughings  performed  during  the  summer,  without  seek- 
ing to  obtain  any  produce  whatever  from  it  during  that 
year.  A  field  cannot  therefore  be  said  to  be  faUow  until 
it  has  been  ploughed  once,  and  until,  in  short,  it  has  been 
fallowed ;  for  up  to  that  time  it  can  only  be  termed  a 
field  in  a  state  of  repose.  When  cattle  are  fed  on  it,  the 
pasturage  thus  obtained  is  designated  a  pasture  on  a 
field  in  state  of  repose. 

The  utility  of  ploughing  fallow  ground  cannot  possibly 
be  overlooked  or  denied;  and  the  more  tenacious  or 
argillaceous  the  soil  may  be,  the  greater  is  the  advantage 
which  will  be  derived  from  it. 

A  simple  ploughing  in  spring  or  autumn .  certainly 
will  turn  up  and  break  the  surface  of  the  land,  but  it 
will  not  divide  it  sufficiently  to  break  the  clods  and 
reduce  them  to  loose  earth.  The  soil  when  clodded 
together  soon  becomes  hardened  into  compact  masses, 
when  it  is  covered  without  being  broken ;  it  even  pre- 
serves the  impression  made  upon  it  by  the  plough ;  and 
when  the  ploughing  has  been  performed  while  the  ground 
was  wet,  the  divided  portions  exposed  to  the  heat  of  the 
sun  become  as  hard  as  a  tile.  Land  when  suffered  to 
acquire  this  state  is  highly  unproductive,  because  the 
greater  part  of  the  plants  having  fibrous  roots  are  unable 
to  penetrate  these  clods,  and,  consequently,  are  forced  to 
turn  round  them,  and  the  power  of  vegetation  contained 
in  the  portion  of  ground  which  they  occupy  is  therefore 
wholly  lost.  The  soil  might  as  well  be  composed  for  the 
most  part  of  stones  as  of  mould  thus  conglomerated. 
There  is  scarcely  any  means  by  which  these  clods  can  be 
effectually  broken,  except  by  continued  fallowing  during 
the  whole  of  the  year,  the  effect  of  which  is  to  bring 
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them  all  suooessivel^  to  the  Biir&ce,  where  they  may  be 
rapoaed  to  the  action  of  the  atmosphere;  and  having 
imbibed  moisture  and  become  softaied,  they  may  be 
broken  by  the  harrow  and  other  implements.  If  thia 
process  can  be  continued  firom  the  end  of  summer  to  the 
seed  time  of  the  following  autumn,  and  care  be  taken 
that  eadi  operation  shall  be  performed  when  the  soil  pos- 
sesses the  proper  degree  of  humidity,  the  field  wiU 
become  transformed  into  an  homogeneous  light  loose 
powdor,  and  all  the  nutritive  and  fertilizing  partides 
which  it  may  contain  will  be  brought  into  action; 
thus,  we  firequentiy  see  fields  which  were,  to  all  appearance, 
exhausted,  become  exceedingly  fertile  after  having  been 
carefully  Mowed,  even  though  they  have  not  received 
any  additional  supply  of  manure. 

The  second  benefit  which  Mowing  confers  upon  the 
land  is  the  destruction  of  noxious  weeds  which  have  mul- 
tiplied in  it,  either  from  their  seeds  or  by  the  roots. 
These  weeds  being  frequently  torn  up  by  the  harrow, 
crushed  by  the  roner,  exposed  to  the  action  of  the  air, 
and  to  the  influence  of  the  sun,  ultimately  perish,  and 
enrich  the  soil  by  rotting  upon  it.  As  for  the  seeds  of 
these  weeds,  they  are  brougnt  to  the  surface  by  the  action 
of  the  plough,  detached  i^m  the  clods  which  frequently 
contain  innumerable  quantities  of  them,  and  placed  in  a 
position  which  facilitates  their  germination;  and,  at  the 
commencement  of  their  vegetation,  the  plants  which  have 
sprung  from  them  are  torn  up  and  destroyed  by  the 
action  of  the  plough  or  harrow,  and  contribute  by  their 
decomposition  to  the  fertility  of  the  soil.  The  fallow 
ground  is  thus  freed  from  those  quantities  of  weeds  which 
multiply  almost  to  infinity  amongst  the  com ;  that  is  to 
say,  ii  the  land  has  been  broken  up  at  an  early  period, 
and  if  sufficient  care  has  been  bestowed  on  the  ploughing 
and  tillage,  for  the  clearing  of  the  soil  from  weeds 
depends  entirely  on  the  nicety  with  which  these  operations 
are  performed. 

In  the  third  place,  experience  has  teught  us,  and  recent 
discoveries  in  chemistry  and  natural  philosophy  have 
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tended  to  prove  the  fact,  that  even  the  richest  land  ought 
to  be  occasionally  exposed  to  the  influence  of  the  air,  if 
we  would  have  it  become  and  remain  fertile ;  and  that  it 
derives  certain  particles  of  matter  from  the  atmosphere 
which  must  be  combined  with  it  in  order  to  be  trans- 
muted into  nourishment  for  plants.  When  the  surface 
of  the  soil .  is  hardened,  it  is  as  incapable  of  absorbing 
these  particles  of  matter  as  the  clods  themselves.  It  is 
only  where  the  soil  is  loose  and  divided  that  the  atmos- 
ph^c  air  can  penetrate,  and  come  in  contact  with  all  its 
component  pe^ts,  and  produce  its  fertilizing  influence 
upon  them.  This  absorption  of  gaseous  matters  takes 
place  only  at  a  very  high  degree  of  temperature,  and 
appears  to  be  most  active  during  the  warm  weather  of 
spring.  The  operation  of  fallowing  is  the  mode  best 
calculated  to  ensure  to  a  soil  all  those  advantages  which 
are  derived  from  being  frequently  turned  up,  and  from 
its  surface  being  often  changed,  and  exposed  to  the 
action  of  the  atmosphere  and  of  light.* 

Lastly,  it  is  by  fallowing  that  the  most  complete 
mixture  and  incorporation  of  the  various  constituent 
parts  of  the  soil  and  of  the  manure  which  has  been 
added,  can  be  obtained.  In  order  that  the  latter  may 
produce  the  ftdl  effect,  it  ought  to  be  brought  in  contact 
with,  and  to  be  able  to  fertihze  eveiy  particle  of  the  soil ; 
indeed,  all  husbandmen  are  aware  that  the  effect  of 
manure  which  is  placed  in  the  ground  in  lumps,  is  very 
trifling.    There  is  no  method  by  which  the  proper  degree 

*  The  description  here  ^ven  by  the  aathor,  of  the  process  of  fallowing 
land  when  properly  executed,  shows  that  he  fully  comprehended  the  meaning 
of  the  word  in  the  proper  sense,  and  be  very  Justly  reprobates  the  imperftet 
performance  as  being  the  main  cause  of  having  brought  a  discredit  on  the 
process.  The  concluding  observation  on  the  mixture  and  incorporation  of  the 
oonstitusnt  parts  of  soils  and  manores,  ss  forming  one  great  advantage  derived 
from  ikllowing,  is  hifirhlv>cientiflc,  practical*  and  most  valuable,  and  of  which 
the  benefits  are  yet  forthcoming ;  fbr  the  very  best  and  most  improved  prac- 
tice of  our  day  has  not  yet  reached  that  poiat,  though  clearly  demonstrated 
by  observation  and  experience,  and  also  by  natural  and  chemical  science. 
Clods  of  soil  and  lumps  of  manure,  as  the  author  very  Judiciously  remarks, 
exert  littie  influence  on  each  other ;  the  reciprocal  action  of  affinity  is  not  pro* 
duced  firom  want  of  comminution  and  commixture,  so  as  to  expose  to  mutual 
Influence  the  gpreatest  possible  surikce  of  particles.  Delta  grounds  and 
alluvial  soils*  and  experience  in  every  cursory  trial,  fullygconflrm  the  truth  and 
Tftlue  of  the  theory. 
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of  admixture  can  be  so  completely  effected  as  by  fallowing; 
particularly  when  the  land  is  also  ploughed  and  turned  up 
several  times  after  the  dung  has  been  placed  upon  it. 

To  all  these  recommendations  it  must  be  added,  that 
fallowing  allows  the  ploughing  to  be  executed  with  a 
smaller  number  of  cattle;  because  the  preparation  of  the 
soil  and  the  carrying  of  the  manure  for  the  fallows  can  be 
performed  at  a  time  when  there  is  a  respite  from  all  other 
ploughing  operations.  In  large  agricultural  establishments 
which  do  not  possess  an  extra  number  of  teams,  it  is 
frequently  a  difficult  matter  to  get  the  land  ready  for  all 
the  sowings  unless  it  has  been  prepared  by  fallowing;  and 
the  sowings  are  not  unfrequentiy  retarded,  to  the  manifest 
detriment  of  the  crops. 

Thus,  notwithstanding  the  expenses  attendant  on 
fallowing,  and  the  temporary  cessation  of  all  return  or 
profit  occasioned  by  it,  which  is  very  perceptible,  especially 
where  the  land  is  of  a  superior  quaUty,  the  advantages 
that  result  frt)m  it  are  so  great,  that  without  the  pos- 
session of  some  extraordinary  means  of  tillage,  it  is 
impossible  to  dispense  with  it  in  any  of  those  rotations  in 
which  the  com  harvests  frequently  succeed  each  other. 

Where  attempts  have  been  made  to  dispense  with 
fallows  on  the  well-maniured  lands  in  the  neighbourhood 
of  towns,  the  ground  has  become  filled  with  weeds,  and 
notwithstanding  the  favourable  appearance  of  the  com 
during  spring,  it  pelded  a  very  scanty  crop  of  grain ;  so 
great  indeed  were  the  inconveniences  resisting  from  this 
system  of  cultivation,  that  one  fallowing  was  insufficient 
for  correctmg  the  defects  which  the  soil  had  contracted, 
and  it  was  often  fomid  necessary  to  hy  it  down  to  grass 
for  some  years,  or  to  expend  a  gr€$bt  quantity  of  manure 
upon  it,  and  then  devote  it  to  the  raising  of  crops  of 
various  kinds  of  fodder  for  cattle,  until,  after  receiving 
certain  preparatory  tillage,  it  can  be  again  sown  with  grain. 

The  only  thing  which  will  enable  us  to  dispense  with 
fallows,  and  with  those  periods  of  repose  which  we  lately 
mentioned,  is  an  exceedingly  careful  tillage,  such,  for 
example,  as  that  which  the  Belgians  bestow  upon  their 
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land,  by  arranging  and  dividing  the  surface  of  it  in 
narrow  beds  or  strips,  after  having,  in  the  first  place,  pul- 
verised it  by  the  action  of  the  plough,  the  harrow,  the 
roller,  and  other  agricultural  instruments ;  by  sowing  the 
tops  of  the  ridges  only,  and  leaving  the  sides  exposed  to 
the  influence  of  the  atmosphere,  and  by  the  cultivation  of 
various  kinds  of  plants,  and  by  weeding  and  hoeing  them 
with  the  hand,  which,  although  not  a  general  practice  in 
triennial  rotations,  is  veij  frequently  introduced,  and  often 
with  very  material  benefit. 

It  is  not  so  necessary  to  repeat  the  operation  of  fallow- 
ing every  third  year,  as  was  formerly  supposed ;  the  land 
may  often  be  maintained  in  better  condition  by  being 
employed  in  the  cultivation  of  vegetables  destined  for  the 
feeding  of  cattle,  which  will  be  the  means  of  producing  a 
greater  quantity  of  manure  than  if  it  were  fallowed  every 
third  year.  But  this  mode  of  proceeding  requires  veir 
great  care  and  attention,  more  extensive  power  and  facih- 
ties  at  command  for  working  the  hmd,  and  a  period  of 
time  of  sufficient  length  between  the  harvest  and  seed- 
time to  allow  a  very  careful  tillage  being  bestowed  on  the 
soil.  Fallow  crops  are  certainly  far  more  efficacious  than 
naked  fallows,  when,  as  is  the  case  in  some  districts,  these 
latter  are  not  commenced  until  after  the  middle  of  the 
summer.  Hence  the  late  barley,  which  frequently  is  not 
sown  until  the  middle  of  June,  is  to  be  recommended  for 
such  rotations,  notwithstanding  the  uncertainty  of  the 
success.  If  land  which  is  to  be  completely  fallowed  is 
very  carefully  ploughed  at  least  four  times  during  warm 
and  dry  weather,  it  ought  to  continue  clean  and  fertile, 
and  free  frt)m  weeds,  and  the  feurmer  has  a  right  to  expect 
crops  of  clover,  leguminous  plants,  or  other  fallow  crops, 
on  the  next  fallowing,  if  not  on  the  two  succeeding  fal- 
lowings. 

The  considerations  just  mentioned  have  given  rise  to 
the  compound  triennial  rotations,  or,  more  properly  speak- 
ing, to  the  six,  nine,  and  twelve  year  rotations,  which 
many  farmers  and  agriculturists  are  in  the  regular  habit 
of  pursuing.  These  systems  comprise  the  following 
courses  of  crops : — 
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1.  Fallow*  2.  Autumnal  com.  8.  Spring  com.  4. 
Peas  and  clover.     6.  Autumnal  com.     6.  Spring  com. 

Or:  1.  Fallow.  2.  Autumnal  com.  8.  Spring  com. 
4.  Clover.  6.  Autumnal  com.  6.  Spring  com.  7.  Peas. 
8.  Autumnal  com.    9.  Spring  com. 

Or :  1.  Fallow.  2.  Autumnal  com.  8.  Spring  com. 
4.  Clover.  5.  Autumnal  com.  6.  Spring  com.  7.  Fallow. 
8.  Autumnal  com.  0.  Spring  com.  10.  Peas.  11. 
Autumnal  com.     12.  Spring  com. 

It  is  seldom,  however,  that  we  meet  with  intelligent 
and  observing  agriculturists  who  strictly  adhere  to  these 
rotations ;  tliey  either  sow  their  land  with  clover,  or 
reserve  it  for  leguminous  crops,  or  suffer  it  to  lie  faUow, 
according  to  the  state  of  it  at  the  time  the  barley  is  sown, 
or  accorung  as  it  is  more  or  less  Uffht  or  free  from  weeds. 
They  choose  the  clearest  part  of  me  land  for  dover  and 
peas,  and  do  not  restrict  themselves  to  a  systematic 
course  of  crops,  but  are  guided  by  circumstances, 
making  it  a  rule  to  sow  clover  in  the  same  place  only  once 
in  nine  years,  experience  having  proved  that  it  does  not 
succeed  if  repeated  oftener.  When  it  happens,  after 
having  sown  leguminous  plants,  either  from  unfavourable 
weather  or  from  their  having  over-rated  the  fertiUty  of  the 
soil,  they  do  not  obtain  a  sufficiently  abundant  crop  to 
cover  the  ground  with  its  leaves,  they  either  have  it  eaten 
off  the  ground  while  in  a  green  state  by  cattle,  or  bury  it 
with  the  plough  and  lay  down  the  land  for  a  naked 
fallow. 

Although  the  pure  triennial  rotation  leaves  one-third, 
or  very  nearly  that  proportion  of  the  cultivated  ground 
unemployed,  it  has,  nevertheless,  been  frequently  repre- 
sented as  the  best,  and,  indeed,  as  the  only  ffooa  system 
of  cdtivtion  tbrt  «a.  «drt,  «.d  for  ^tTfoUi^g 
reasons : — 

1 .  From  the  excellence  of  this  system  being  proved  by 
its  universality  and  antiquity ;  it  being  incredible  that  a 
defective  system  should  have  received  the  approval  of  all 
nations  ana  all  ages,  and  have  been  able  to  extend  and 
maintain  its  ground  so  generally. 

2»  From  no  system,  lutherto  known  or  discovered;  pro« 
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dncing  so  great  an  amount  of  grain.  From  corn  braig 
the  principal  food  of  man,  the  most  necessary  kind  of  pro- 
duce, and,  consequently,  that  for  which  there  is  the 
greatest  demand,  and  the  production  of  which  is  most 
profitably  and  equally  repaid.  From  the  &ct  of  this 
system  yielding  a  smaller  amount  of  animal  produce  bemg 
in  itself  a  strong  proof  of  the  great  utility,  siace  land  will 
yield  three  times  as  much  nourishment  for  the  human 
species  in  vegetable  produce  as  in  animal  food.  From 
l^ing  thus  equally  aavantageous  and  profitable  to  society, 
to  the  state,  and  to  the  farmer. 

3.  From  labour  being  more  equally  divided  in  this 
system  than  in  any  oth^.  From  its  fulowing  more  time 
betwe^  the  spring  and  autumnal  sowings  for  tilling  the 
Mow  ground  and  carting  the  manure.  From  its  being  thus 
possible  to  get  the  land  ready  early  enough  for  the  sowing 
of  the  autumnal  com,  the  crop  of  which  is  the  richest  and 
the  most  important ;  and,  consequently,  from  being  pos- 
sible to  work  out  this  system  with  a  smaller  number  of 
teams. 

4.  From  all  the  a^cultural  operations  appertaining  to 
this  system  being  sunple  and  requiring  little  skill ;  and 
from  being,  consequently,  possible  to  execute  them  by 
means  of  ordinary  labourers.  From  their  likewise  requir- 
ing the  most  simple  instruments,  and  those  which  are  best 
known  and  in  most  common  use. 

6.  From  this  system  being  founded  on  an  already  esta- 
blished division  of  land ;  from  the  fact  that  all  the  laws, 
regulations,  and  customs  relating  to  agriculture,  and  all 
its  external  privileges  and  liabilities  being  closely  linked 
with  this  system,  which  cannot  in  itself  be  altered  without 
annihilating  all  these  institutions. 

But  all  these  considerations  vanish  when  tested  by  the 
following  facts: — ^The  antiquity  and  universality  of 
this  system  admits  of  no  dispute.  It  has  come  down  to 
us  from  the  Romans,  who  introduced  it  into  their  re- 
motest provinces,  and  especially  into  those  from  which 
they  derived  their  com ;  but  in  the  environs  of  Rome 
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and  in  some  of  the  most  populous  districts  of  Italy, 
they  adopted  a  similar  system  of  tillage  to  that  used  in 
gardens,  and  an  alternate  rotation  which  was  much  more 
advantageous.  The  Roman  ecclesiastics,  by  whom  most 
of  the  arts  and  sciences,  and  agriculture  in  particular, 
was  disseminated  among  the  barbarous  nations,  pointed 
out  to  them  this  system  as  being  the  most  advantageous. 
These  people  still  possessed  a  superabundance  of  land, 
although  it  was  no  longer  possible  to  till  those  uncul- 
tivated and  undivided  lands,  or  keep  and  graze  their 
flocks  over  them  as  they  had  previously  done. 

In  the  capitular  of  Charlemagne,  de  viSis  et  curtis 
Imperatoris,  the  triennial  division  is  positively  dictated  to 
his  officers  and  stewards.  It  is  not,  therefore,  at  all  as- 
tonishing that,  in  an  age  when  authority  predominated 
over  every  other  consideration,  and  the  understanding 
ventured  not  to  oppose,  but  blindly  submitted  to  every 
regal  or  positive  enactment,  that  the  triennial  rotation 
should  have  become  so  prevalent  throughout  Christen- 
dom, and  that  laws  and  ordinances,  whether  relating  to 
property  or  to  agricultural  affairs,  or  to  rural  poUcy, 
should  have  been  based  upon  it. 

It  is,  likewise,  natural  enough  that  no  change  should 
have  been  made  in  this  system  during  the  dark  and 
troubled  times  which  followed,  when  agriculture  was  en- 
tirely carried  on  by  a  class  of  peasantry,  men  buried  in 
the  depths  of  slavery  and  ignorance,  or  under  the  in- 
spection of  the  lowest  grade  of  freemen.  Those  institu- 
tions and  practices  which  custom  had  sanctioned  swayed 
the  arts  and  sciences  for  a  considerable  lapse  of  time 
with  irresistible  power,  and  any  one  who  ventured  to 
express  the  slightest  doubt  of  their  conformity  with  the 
laws  of  reason  was  regarded  as  little  short  of  a  heretic. 
It  is  only  of  late  years  that  anything  like  discussion  on 
the  virtues  or  defects  of  this  system  has  arisen ;  and  it 
was  only  on  some  portions  of  land  in  the  Netherlands, 
Holstein,  and  in  some  counties  in  England,  where  any 
other  system  of  cultivation  had  been  adopted.     This 
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observation  is  sufficient  to  show  how  slight  is  the  sup- 
port which  the  triennial  system  derives  from  antiquity 
and  universality. 

Changes  in  the  succession  of  crops  in  the  triennial 
rotation  have,  however,  already  been  frequently  made 
with  the  general  consent  of  proprietors,  even  of  portions  of 
land  on  which  a  common  right  of  pasturage  was  ex- 
ercised. I  know  several  villages  in  which  the  fields  are 
thus  cultivated : — 1.  Fallow.  2.  Barley.  3.  Peas.  4. 
Rye.  5.  Oats.  6.  Rye.  And  then  the  land  is  fallowed 
agam ;  or  it  is  manured  for  the  following  succession : — 
1.  Barley.  2.  Rye.  3.  Fallow.  4.  Rye.  5.  Peas. 
6.  Barley.     7.  Rye.     8.  Oats.     9.  Fallow. 

Where  the  soil  is  veiy  strong,  it  is  scarcely  considered 
safe  to  sow  wheat  upon  manured  fallow  ground,  from 
fear  of  the  crop  falling  down.  It  is,  therefore,  more 
usual  to  sow  barley,  which,  according  to  the  general 
opinion  in  these  pcurts,  is  less  exposed  to  this  accident 
than  wheat.  But  against  aU  these  reasons  the  triennial 
system  still  maintains  its  ground,  and  has  its  supporters. 

In  some  places  the  quadrennial  system  of  cultivation 
has  already  been  introduced  and  practised  for  many 
years  on  the  common  or  parish  lands.  The  following  is 
then  the  order  or  succession  of  crops  after  the  fallowing : 
— 1.  Autumnal  com.  2.  Spring  com.  3.  Autumnal 
and  spring  com  or  peas,  and  then  another  fallow.  This 
last  selection  is  as  contrary  to  all  the  rules  of  afrriculture 
..  can  po»ibly  be  imaged.  Pe».  when  p^ly  oJ- 
tivated,  are  an  excellent  preparation  for  a  com  crop ;  and, 
after  bearing  them,  there  is  not  the  slightest  occasion  for 
the  land  to  he  fallow. 

Many  landowners  have  adopted  on  their  own  farms 
and  prescribed  to  their  tenants  a  sort  of  quadrennial 
rotation,  from  which  they  anticipate  very  great  advan- 
tages. This  system,  which  appears  to  me  to  be  founded 
on  a  misconception  of  the  English  quadrennial  altemate 
rotation,  comprises,  first,  a  year  of  clover  crops,  inde- 
pendent of  the  one  allowed  for  the  fallow  crops ;  and 
then  crops  of  com  in  succession ;  which  are  to  be  followed 
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by  clover  on  the  fbiuth  year.  The  clover,  as  might  have 
been  expected,  was  much  less  successful  under  this  ro« 
tation  than  under  the  triennial  rotation.  On  knds  thus 
divided,  it  is  now  customary  to  raise  three  successive 
erops  of  com,  and  then  to  let  the  ground  lie  fellow.  I 
know  but  one  single  instance  of  an  estate  on  which,  for 
the  last  five-and*twenty  years,  the  English  course  of  rota- 
tbn— viz., — 1,  Weeded  crops;  2,  Barley;  8.  Clover; 
4,  Automnal  grain — ^has  been  strictlv  followed.  I  have 
ahready  said  tlutt  the  above-mentioned  qrston  is  based  on 
a  Husoonoeption  of  the  latter ;  in  fact,  it  was  introduced 
idiout  that  period  when  Frederick  the  Great,  perceiving 
the  advantages  of  the  En^ish  system,  caused  it  to  be 
introduced  upon  his  estates  under  the  superintendence 
of  an  Englishman  named  Brown,  and  other  emerienced 
agriculturists  whom  he  had  sent  to  study  in  England ; 
and  he  also  endeavoured  to  introduce  it  throughout  his 
dominions  by  assisting  such  landed  proprietors  and 
farmers  as  were  disposed  to  entertain  his  views. 

On  some  estates  bordering  on  villages,  we  meet  with 
a  division  into  five  parts  or  allotments,  with  great  varia- 
tion in  the  succession  of  the  crops.  As  : — ^1 .  Autmnnal 
com.  2.  Peas.  3.  Autunmid  com.  4.  Spring  crop. 
This  system  of  rotation  is  not  faulty,  provided  always 
that  the  fallowing  is  complete  and  carefully  executed. 
These  quadrennial  and  quinquennial  rotations  might 
be  much  more  easily  converted  into  a  good  system  of 
eoltivation  than  the  triennial,  because  in  them  the  cul- 
tivation of  plants  for  foddo*  occupies  the  proper  place. 

The  summary  of  all  the  modes  of  tillage  which  I  shall 
give  in  a  tabidar  form  at  the  end  of  this  section  will 
throw  additional  light  upon  the  relation  which  the 
triennial  rotation  bears  to  itself  and  to  othor  systems  of 
eoltivation,  as  well  with  respect  to  labour  and  manure 
as  to  the  absolute  produce. 
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Alternate  Cultivation — Alternate  dotations  tdth 

Pasturage.* 

This  species  of  cnltivation>  in  which  the  hmd  is  devoted 
for  several  successive  years  to  the  growth  of  oom»  and 
then  for  some  others  to  the  pasturage  of  cattle,  or  oooa* 
sionally  to  crops  of  fodder  for  these  animals^  has  been  for 
a  considerable  period  designated,  by  the  English,  Germans, 
and  Italians,  by  the  title  of  alternate  cultivation,  an  aj^iel* 
lation  whidi  is  peculiarly  appippriate  to  it.  That  which 
I  have  here  designated  '*  alternate  cultivation  and  pastur- 
i^e,''  comprises  those  rotations  in  which,  after  a  certain 
number  of  years,  the  land  iB  sown  with  grass  seeds,  or  left  to 
produce  a  spontaneous  herbage  for  two  or  more  years,  when 
cattle  are  pastured  on  it.  In  Germany,  this  system  of  cul<> 
tivation  is  generally  called  kappel  wirihelurft  (enclosure 
cultivation),  even  though  the  lands  subjected  to  it  may 
not  be  endosed.  For  our  own  part,  we  shall  reserve  the 
term  *' enclosure"  exclusively  for  land  surrounded  by 
hedges,  applying  the  term  '*  ioie  F.  BcUag  Qy  (crop  di* 
vision)  to  each  of  those  partitions  which  are  made  according 
to  the  rotations  of  crops,  whether  consisting  of  one  sepa- 
rate and  distinct  piece  or  comprehendmg  several,  or  only 
a  portion  of  some  more  extensive  divisbn.  According, 
therefore,  to  our  acceptation '  of  the  term,  the  crop  divi^^ 
sions  are  portions  of  land  appropriated  to  certain  succes- 
sions  of  crops ;  and  after  the  lapse  of  a  certain  number  of 
years,  or  the  term  which  the  rotation  lasts,  each  portion 
returns  to  the  same  state  as  at  the  commencement  of 
the  course.  We  shall  not  take  the  trouble  to  consider 
whether  or  not  they  are  surrounded  by  hedges  or  fences, 
or  even  whether  all  the  parts  are  united  in  the  same  place; 
a  condition  which  is  by  no  means  essential,  especiaUy  for 
staU-feedmg,  in  which,  under  certain  circumstances,  di* 


*  In  order  to  disiinffnisb  the  subdiTisions  of  tlito  lystem  in  the  north  of 
Germany,  the  anthor  gWee  the  ntme  of  the  ^  Holatein  system"  to  that  in 
which  the  years  of  pasturacre  predominate,  and  of  the ''  Mecklenburff  system" 
to  that  In  which  there  are  the  greatest  nomber  of  com  crops  and  ralhms. 
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versity  of  position  may  be  rather  beneficial  than  other- 
wise. 

The  chief  recommendation  of  tillage  alternating  with 
pasture,  appears  to  me  to  be  a  drcumstance  which  all 
the  detractors  of  this  system  have  passed  over  in  utter 
silence ;  namely,  that  these  rotations  embrace  the  whole 
extent  of  the  arable  land ;  those  portions  only  which  are 
too  wet  and  which  cannot  be  drained,  or  which  are  too 
hilly,  or  which  are,  perhaps,  too  far  distant,  are  left  un- 
ploughed ;  the  former  are  reserved  for  meadow,  and  the 
latter  for  forest  land,  and  each  is  devoted  exclusively  to 
that  particular  purpose. 

To  this  advantage  must  be  added,  the  increase  in  the 
profit  derived  from  the  cattle,  arising  from  an  abundant 
supply  of  food  throughout  the  whole  summer,  and  from 
the  greater  number  of  cattle  which  the  extent  and  the 
richness  of  the  herbage  crops  enables  the  farmer  to 
maintain.  Thus,  then,  even  supposing  that  the  produce 
in  grain  should  not  be  at  all  increased,  the  increase  in 
the  profit  of  the  cattle  only,  which  no  person  can  deny 
or  doubt,  would  be  quite  sufficient  to  decide  the  question 
in  favour  of  alternate  cultivation  and  pasture. 

The  inhabitants  of  HoLstein,  that  is  to  say,  the  greater 
number  of  them,  for  there  are  some  few  agricultural 
establishments  there  which  are  regulated  accorc&g  to  the 
Mecklenburg  system — the  inhabitants  of  Hoktein,  I  say, 
employ  a  greater  number  of  crop-divisions  and  a  longer 
rotation.  They  generally  cultivate  several  successive  crops 
of  grain,  and  then  lay  the  land  down  to  grass,  and  leave 
it  in  a  state  of  repose  for  a  much  longer  period.  The 
usual  proportion  in  Holstein  is,  one-fifth  autumnal  com, 
one-fifth  spring  com,  and  three-fifths  pasturage.  If  the 
land  is  fallowed,  which  is  usually  done  since  the  practice 
of  marling  has  been  generally  introduced,  there  is  only  one- 
tenth  of  the  land  fallowed.  In  that  case  the  rotation  is  as 
foUows: — 1.  Oats  on  the  broken-up  pasture-ground. 
2.  Fallow.  3.  Autumnal  com.  4.  Spring  com.  5. 
Autumnal  and  spring  com.  6,  7,  8,  9,  and  10,  Pas* 
turage. 
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There  are  seldom  or  never  less  than  ten  divisions,  and 
we  sometimes  find  the  rotations  extending  over  twelve, 
thirteen,  and  fourteen  years,  in  which  the  years  of  com 
crops  and  those  of  pasturage  succeed  each  other  without 
alternating,  but  with  a  far  greater  proportion  of  the  latter, 
for  they  never  cultivate  more  thim  five  successive  com 
crops.* 

The  following  are  the  rotations  usually  adopted  in 
Mecklenburg : — 

The  rotation  of  sia  years. — ^This  comprises  one  com- 
plete  Mowing,  three  successive  com  crops,  and  two  years 
of  pasturage.  It  is  peculiarly  adapted  to  estates  which 
possess  rich  meadows  and  fertile  pasture  grounds.  It 
requires  a  great  deal  of  manure,  either  on  account  of  the 
extent  of  the  fallowing,  which  occurs  every  six  years,  or 
because  two  years  of  repose  are  not  sufficient  to  restore 
to  the  soil  that  degree  of  fertihty  which  it  has  lost  by 
bearing  three  crops  of  grain.  Whenever  it  has  been 
practised  on  estates  of  only  moderate  fertihty,  it  has 
invariably  led  to  disadvantageous  results,  arising  from 
the  quantity  of  grain  produced  and  the  consequent 
exhaustion  of  the  soil.f 

The  septennial  rotation  comprises  one  fallowing,  three 
successive  crops  of  com,  and  three  years  of  pasturage. 
This  system  is  the  one  most  in  repute  in  the  present  day, 
because  three  years  of  pasturage  aQows  the  soil  a  sufficient 
term  of  repose,  and  the  grass  is  most  abundant  iq  the 
third  year ;  in  consequence  of  this  latter  circumstance,  the 
fallow  can  be  much  more  ^ciently  manured  than  under 


*  The  time  that  land  can  profitably  remain  in  pastunige  under  the  alternate 
system  of  cnlftlTation,  depends  wholly  on  the  quality  of  the  soil.  Good  lands 
will  produce  a  grateful  herbage  for  many  years,  and  even  improve  by  lying  at 
rest,  while  inferior  soils  will  not  hold  good  grasses  above  two  or  three  years, 
and  hence  the  necessity  of  renovation.  Whenever  a  quantity  of  vegetable 
matter,  less  or  more,  has  been  profitably  accumulated  by  the  herbage,  an 
opportunity  is  presented  of  deriving  l)eneflt  from  the  action  on  future  crops. 
From  this  circumstance  the  superiority  of  the  system  arises. 

t  The  six  years  course  of  cropping  and  others  following  it,  here  mentioned, 
differs  from  the  alternate  rotations  in  Britain  in  having  three  or  more  grain 
crops  in  succession  before  grasses  are  sown,  and  without  intermixture  of  the 
grain  crops  with  the  escalent  and  herbaceous  plants,  and,  consequently,  is 
wanting  In  the  general  benefits. 
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the  preceding  rotation,  and  thus  the  soil  gains  the  foil 
portion  of  nourishment  requisite  for  the  poduction  of 
three  successive  crops  of  grain.  It  osrtauily  does  not 
require  less  manure  uian  the  foUowing  one;  nev«rtheles8» 
it  cannot  be  loopt  up  without  scmie  aooessoi^  meadows. 
Latterly,  some  persons  have  attempted  to  mtroduee  a 
fourth  crop  of  grain ;  but  if  they  do  not  possess  lidi 
pasturage,  or  separate  lands  for  t^  growth  of  fodder,  an 
injurious  exhaustion  must  be  the  result,  unless,  indeed, 
very  great  discemmwt  be  exeroised  in  the  sdeotion  of 
the  crops.  We  shall  speak  of  this  system  more  at  lai^ 
dsewhere ;  at  present  it  is  only  our  wish  to  give  a  mere 
sketch  of  those  whkdi  are  in  common  use  in  Mecklen* 
burg. 

^  rotation  of  eight  geara  usually  comprises  one  &1* 
lowing,  four  crops  of  graia,  and  three  years  of  pasturage. 
It  requires  ricbor  manure  for  the  four  crops  <^  grain; 
and  tins  can  only  be  obtained  from  a  larger  supply 
of  hay,  because  the  quantity  of  straw  progressively 
diminishes  during  the  third  and  fourth  crops.  On 
estates  which  require  to  be  improved  after  having  been 
exhausted  by  cropping,  this  rotation  is  frequently  made 
to  include  tb'^ee  crc^s  of  grain  and  four  years'  pasturage ; 
and  the  same  system  is  occasionally  established  upon 
exterior  divisions  whidi  possess  a  moderate  d^ppee  of 
fertility. 

The  rotation  of  nine  yeare  usually  comprises  one  fid- 
lowing,  four  crops  of  grain,  and  four  years  of  pasturage. 
There  bdng  only  one  Mowing  in  this  rotation,  and  that 
occurring  only  once  in  nine  years,  the  effect  of  it  is  less 
sensible  than  in  any  other.  Besides,  land  which  enjoys 
five  years  repose  has  much  less  need  of  manure,  and 
therefore  a  smaller  extent  of  meadow  land  is  sufficient. 
It  is  true  that  this  system  provides  little  fodder  for 
the  winter  maintenance  of  the  cattle  that  graze  during 
the  summer  over  this  wide  extent  of  pasturage.  Some 
agriculturists  have  made  this  rotation  yield  five  successive 
crops  of  grain,  and  allowed  only  three  years  of  repose 
and  pasturage ;  but  tliis  course  can  only  be  supported  on 
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those  lands  which  are  exceedingly  fertile,  and  such  a  sys- 
tern  appears  to  us  to  evince  rather  a  spirit  of  avarice  and 
of  oovetousness  than  of  economy. 

The  rotation  of  nine  years  with  two  Mowings,  which 
was  formerly  so  much  in  vogue,  is  now  sdidom  or  never 
to  be  met  with ;  it  was,  however,  productive  of  very  fine 
crops  of  com  on  tenacious  soils  whidi  require  a  great  deal 
of  tillage. 

It  is  only  on  the  exterior  divisions  of  estates  where  we 
meet  with  a  rotation  which  embraces  six  years  of  pastur- 
age, three  com  crops,  and  (me  fallowing. 

I%e  rotation  of  ten  years^  oamprising  two  Mowings, 
four  crops  of  com  (the  two  first  of  wMch  are  separated 
from  the  last  two  by  these  fallowings),  and  four  years  of 
pasturage,  is  now  only  met  with  on  a  very  hmited  number 
of  estates.  The  smallest  possible  extent  of  meadow  land 
is,  however,  quite  sufficient  to  maintain  the  fertiUty 
of  land  cultivated  according  to  this  system.  In  my 
opinion,  it  is  peculiarly  adapted  to  a  complete  course  of 
crops.  K  five  successive  crops  of  com  are  raised  upon 
land  subject  to  the  rotation  of  ten  years,  as  has  been 
sometimes  attempted,  the  destraction  of  the  soil,  and, 
consequently,  that  of  the  rotation,  is  greatly  precipitated. 

I^e  rotation  of  eleven  years, — ^This  yields  two  crops  of 
grain  after  the  first  fallow,  which,  in  the  majority  of 
cases,  is  not  manured ;  in  three  years  afterwards  comes 
the  second  Mow,  which  is  manured ;  consequently,  there 
are  four  years  of  pasturage.  This  rotation  was  formerly 
preferred  by  the  agriculturists  of  Medklenbui^  to  all 
others,  and  there  are  still  many  persons  who  do  not 
repent  of  having  adhered  to  it. 

In  good  argillaceous  land,  where  the  deficiency  of 
manure  is  compensated  by  repose  and  fallowing,  this 
rotation  may  be  made  to  yield  sufficient  nourishment  for 
the  cattle,  and  may  be  supported  without  much  manure, 
and,  consequently,  with  a  very  small  extent  of  meadow 
land. 

TRtf  rotation  of  twelve  years,  which  yields  three  crops 
of  grain  after  each  fallowing,  may,  as  far  as  the  propor-- 
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tions  are  concerned,  be  compared  with  the  rotation  of 
six  years;  if  it  yields  as  much  manure  as  the  latter, 
a  small  portion  of  it  may  be  taken  from  the  first  fallow, 
and  the  second  will  receive  a  more  abundant  supply.  It 
seems  tome  to  be  superior  to  the  rotation  of  six  years,  and 
for  this  reason,  that  the  manure  is  saved  where  it  would 
not  be  necessary,  and  where  it  might  cause  the  com  to 
be  laid,  and  is  apphed  to  the  land  in  larger  quantities 
wherever  there  is  need  of  it. 

If  only  one  fallowing  can  be  manured,  that  is  to  say,  if 
the  land  can  only  be  manured  once  in  twelve  years,  the 
quantity  of  com  obtained  will  be  very  small  in  proportion 
to  the  extent  of  the  sowings,  and  yet  the  soil  will 
be  sensibly  impoverished. 

With  a  veiy  few  exceptions,  the  general  succession  of 
crops  of  cereal  plants  which  are  raised  is — autumnal  com 
only  after  the  fulow ;  then  two,  three,  and  sometimes  four 
crops  of  spring  com,  the  first  of  which  is  usually  barlev, 
and  the  others  oats.  But  few  vegetables  are  usually 
cultivated;  when  peas  are  sown,  it  is  generally  on 
the  last  field.  When  cultivated  in  that  place,  it  cannot 
be  expected  that  the  produce  will  be  very  encourairinir. 
The  ^ture  of  other  legaimnous  plants  is  stUlTo^ 
rarely  introduced. 

In  Mecklenburg  it  has  not  been  found  advantageous 
to  allow  the  land  to  bear  grass  more  than  four  successive 
years;  the  pasturage  begins  to  diminish  in  the  fourth 
year,  and  after  that  tmn  the  ground  becomes  covered 
with  moss,  and  the  cattle  derive  a  very  scanty  subsistence 
from  it.  This  is  occasioned  less  by  the  difference  which 
exists  between  the  soils  and  climates  of  Holstein  and 
Mecklenburg,  than  by  the  greater  deeree  of  impoverish- 
ment of  the  fields  when  they  are  laid  down  to  pasture. 

They  seem  to  be  entirely  ignorant  in  that  oountiy 
of  the  method  pointed  out  by  Camillo  TareUo,  namely, 
that  of  not  burying  the  dung  until  the  last  sowing, 
or  of  even  spreading  it  over  the  new  turf;  in  fact, 
the  adoption  of  this  plan,  according  to  which  the  manure 
is  only  appUed  to  the  soil  as  a  kind  of  capital,  i^ 
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perhaps  considered  to  produce  too  great  a  diminution  in 
the  com  harvests,  although  the  loss  in  that  point  will,  in 
the  end,  be  thoroughly  compensated  by  the  increased 
richness  of  the  pasturage,  and  by  the  abimdance  of 
the  produce  which  will  be  obtained  when  the  ground  is 
cultivated  again. 

Latterly,  the  practice  of  sowing  white  clover  with  the 
last  crop  has  become  veiy  general :  only  a  few  apathetic 
and  indolent  agriculturists,  or  men  who  are  firmly  wed- 
ded to  old  opinions  and  customs,  neglect  this  practice,  and 
consider  natural  herbage  to  be  quite  as  efficient  and 
benefi.cial  for  the  nourishment  of  cattle ;  but  0ew-keepers 
and  dairy  farmers  are,  almost  invariably,  great  advocates 
of  this  practice,  and  their  opinion  ought  to  possess 
some  weight. 

It  makes  a  very  great  difference  in  the  pasturage  of 
the  first  year,  and  the  effects  are  even  sometimes  percep- 
tible on  that  of  the  second  and  third.  The  produce  of 
the  pasturage  ought  to  be  valued  both  according  to  the 
nature  of  the  soil  and  the  greater  or  less  disposition 
which  it  shows  towards  the  bearing  of  grass,  as  well 
as  according  to  the  period  which  has  elapsed  since  it  has 
been  without  cultivation. 

The  testimony  of  a  great  many  aged  persons  goes  to 
prove  that  a  wide  extent  of  land,  which  had  been  wholly 
exhausted  by  the  triennial  rotation,  has  become  so  much 
ameliorated  by  this  system  of  cultivation  in  the  course  of 
one  generation,  that  it  is  now  capable  of  producing  a 
considerable  surplus  of  com  for  exportation,  besides 
affording  an  abundant  pasturage  to  three  times  as  many 
cattle  as  were  formerly  fed  upon  it.  This  is  so  striking 
a  proof  of  the  superiority  of  the  system  over  any  other, 
that  it  has  awakened  the  attention  of  all  the  provinces 
in  the  north  of  (rermany,  and  has  gained  for  it  a  great 
number  of  proselytes  wherever  the  andent  laws  and 
ordinances  with  respect  to  property  do  not  restrict  the 
free  exercise  of  the  will,  ana  where  the  estates  are  suffi- 
ciently extensive  to  admit  those  great  changes  which  can 


214  THE  ICONOMT   OF   AOEICULTUEE. 

only  be  made  gradually,  and,  during  the  first  years^  with 
a  sacrifice  both  of  money  and  of  produce. 

The  following  aie  the  principal  advantages  of  the 
system  of  alternate  cultivation  and  pasturage : — ^It  saves 
a  great  deal  of  labour,  and  that  which  is  applied  to  it  is 
always  more  profitable  than  that  which  is  appUed  to  the 
triennial  rotation,  in  which  land  that  has  not  been  ma- 
nured is  too  often  ploughed  in  vain,  since  it  gains  little 
more  than  the  equivalent  of  as  much  more  as  the  seed. 
The  operations  succeed  each  other  in  regular  succession, 
being  the  same  every  year  and  also  equally  divided 
among  the  different  seasons.  Each  ploughing  can  be 
performed  at  the  period  which  is  most  proper  for  it ;  and 
as  the  time  at  which  the  land  ought  to  be  broken  up 
occurs  about  autumn,  it  is  easy  to  choose  the  most 
fovourable  periods  for  ploughing  and  harrowing.  It  is 
a  common  saying,  that  if  any  one  wishes  to  see  land 
carefully  and  perfectly  fallowed,  he  must  travel  through 
Mecklenburgh.  The  manure  is  applied  to  the  soil  at 
the  most  suitable  time,  and  it  is  carefully  mingled  with 
the  upper  layer  in  order  that  the  action  on  the  crops  may 
be  direct  and  complete  as  possible.  Eveiything  is  in 
readiness  for  the  autumnal  sowing,  so  that  the  first 
fevourable  moment  which  occurs  may  be  embraced  for 
putting  the  seed  into  the  ground ;  a  cn:cumstance  which 
has  considerable  influence  on  the  success  of  the  crop, 
and  the  other  rotations  do  not  possess  the  same  ad- 
vantage. 

The  diminution  in  the  amount  of  labour  has  been 
made  a  matter  of  reproach  to  this  system.  It  is  said  to 
be  detrimental  to  general  industry,  and  calculated  to 
diminish  the  population.  But  this  complaint  can  only 
be  made  by  those  who  do  not  consider  or  recollect  that 
under  this  system  no  one  portion  of  the  land  is  suffered 
to  lie  uncultivated,  but  that  it  embraces  the  whole  extent 
of  the  domain,  deriving  fix)m  each  portion  that  kind  of 
produce  for  which  it  is  best  calculated.  If  the  popula- 
tion of  Mecklenburg  has  diminished  since  it  was  first 
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introduced^  which  certainly  is  not  the  case,  that  result 
could  only  have  been  attributed  to  the  great  extent  of 
the  estates,  and  to  the  scarcity  or  total  want  of  sma^^ 
fiEums. 

Besides  the  regularity  in  the**quantity  and  nature  of  the 
i^ricultural  labours  in  this  system,  the  crops  wiU,  if  we 
except  extraordinary  years,  be  found  to  be  always  similar, 
and  that  not  only  with  respect  to  extent  of  ground,  but 
oS  the  absolute  produce ;  at  any  rate,  the  diff<a:ence  in  the 
production  of  certain  years  is  not  so  sensibly  felt  in  this 
system  as  in  many  others.  The  autumnal  com  seldom 
or  never  turns  out  badly,  because  it  is  sown  early  and  at 
a  proper  period.  Unless  any  unforeseen  accident  occur, 
the  amount  of  the  products  may  generally  be  reckoned 
with  tolerable  accuracy.  It  is  for  this  reason  that  those 
excessively  abundant  crops,  which  no  one  can  account  for, 
are  seldom  obtained  from  any  portion  of  the  fields,  and 
the  certain  and  regular  net  produce  which  may  be  expected 
from  the  estate  can  be  calculated  with  a  much  greater  de- 
gree of  certainty  than  under  any  other  system. 

In  proportion  as  a  judicious  distribution  of  the  lands 
and  a  permanent  introduction  of  this  system  of  cultiva- 
tion require  knowledge,  intelligence,  and  skill,  in  like 
proportion  will  be  the  radKty  with  which  it  can  be  carried 
on  when  it  is  once  fairly  established.  Very  extensive 
i^cultural  undertakings  may  be  put  in  train  by  these 
means,  and  kept  in  good  condition  by  a  very  trifling 
amount  of  surveillance.  Everything  has  its  proper  course, 
and  &U  the  operations  succeed  one  another  in  their  fitting 
times  and  places.  There  is  nothing  to  be  attended  to 
but  the  ordinary  routine  of  the  operations  of  ploughing, 
harrowing,  sowing,  reaping,  mowing,  and  gathering  in 
the  crops ;  and  these  detaUs  are  so  well  understood,  and, 
in  general,  so  well  executed,  that  every  upper  labourer, 
bailifif^  or  over-looker,  even  if  he  can  neither  read  or  write, 
is  perjfectly  capable  of  conducting  and  directing  them. 

The  cattle  which  are  kept  for  profit  or  income  are 
usually  farmed  out,  and  it  is  the  business  of  the  dairy- 
farmer  to  look  afttf  them ;  and  his  interests  lead  him  to  pay 
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particular  attention  to  the  meadow  land,  and  to  raising 
crops  of  fodder.  In  summer  these  cattle  have  their  re- 
gular pasture-grounds,  and  in  the  winter  they  consume 
aU  the  hay  and  straw  which  the  draught  cattle  do  not 
want.  Even  if  the  year  has  been  otherwise  unfavourable 
and  the  fodder  has  been  rather  scanty,  the  farmer  need 
not  trouUe  himself  about  anything  else  while  he  is  sure 
that  the  animals  will  '  not  want  for  actual  necessities. 
The  cowkeeper,  in  contracting  for  the  fanning  out  of  his 
cattle,  always  takes  care  to  stipulate  that,  come  what  may, 
they  shall  have  a  sufficient  if  not  a  plentiful  supply  of 
food. 

It  is  very  evident  that,  with  this  regular  course  of  culti- 
vation and  this  equality  of  products,  the  profit  derived 
from  agricultural  industry  can  never  be  very  considerable. 
An  estate  produces  a  certain  income ;  which  latter  is,  on 
an  average,  almost  equal  to  the  net  produce  of  the  culti- 
vation. An  estate  which  is  completely  arranged,  and 
which  does  not  possess  any  peculiar  or  undiscovered  re- 
sources, may  be  safely  purchased ;  but  if  the  same  course 
of  cultivation  be  continued  on  it,  it  will  be  impossible  to 
make  it  yield  more  than  the  amount  of  the  rent,  unless 
indeed  some  extraordinary  combinations  of  circumstances 
raise  the  price  of  com  considerably  beyond  the  natural 
value. 

I  do  not  mean  to  infer  that  a  skilful  and  reflective  man 
may  not,  by  means  of  judicious  and  well-directed  ameliora- 
tions, find  opportunities  of  materially  improving  many 
estates,  and  deriving  considerable  advantages  from  them. 
But  this  is  quite  distinct  from  cultivation,  properly  so 
called,  and  can  only  be  carried  into  efiect  in  certain  locali- 
ties. Although  a  great  number  of  experiments  of  this 
nature  have  been  loade  with  variable  results,  and  although 
it  is  evident  that  they  cannot  always  be  attended  with 
success,  yet  there  doubtless  are  numerous  resources  yet 
undiscovered  on  estates  at  present  submitted  to  this 
species  of  cultivation. 

The  regularity  with  which  the  agricultural  operations 
appertaining  to  this  system  are  performed  is  so  great^  that 
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by  means  of  it  any  person  may  easily  direct  several 
separate  estates  at  the  same  time,  without  the  necessity 
of  having  a  skilful  over-looker  for  each.  It  is  sufficient 
occasionally  to  see' that  the  machinery  continues  to  work, 
and  to  accelerate  the  motion  at  times  when  it  appears 
necessary.  The'  book-keeping  is  very  simple,  clear,  and 
concise.  In  Mecklenburg  there  are  many  farmers  renting 
large  estates,  who  keep  their  whole  accounts  on  their  door 
posts  with  a  piece  of  chalk. 

Besides  that  the  work  is  distributed  in  a  more  uniform 
manner  under  this  system  than  under  any  other,  it  is 
also  much  less  in  amount.  This  is  one  reason  that  the 
rotation  is  so  well  adapted  for  those  situations  or  districts 
in  which  there  is  a  scarcity  of  labourers,  and  especially 
where  it  is  difficult  and  often  impossible  to  engage  super- 
numeraries in  the  hour  of  need.  Every  year  it  employs 
the  same  number  of  labourers  and  of  draught  clEtttle ;  and 
if  the  services  of  the  persons  whom  it  employs  at  one 
period  are  not  required  at  another,  they  at  least  know 
what  to  expect,  and  will  take  care  to  seek  some  other 
occupation  during  the  intervals  of  labour. 

In  less  cultivated  and  less  populous  countries,  where 
estates  comprising  large  extents  of  land,  often  of  little  or 
no  value,  render  the  great  cultwre  incontrovertibly  prefer- 
able to  the  smaUy  this  system  wQl  be  found  far  more 
convenient  and  advantageous  than  any  other.  It  has  this 
merit,  that  at  any  period  it  may  be  totally  chanced :  that 
itfor^isanexceUe^precursortoanyotherrotati^^^^  and 
that  it  also  prepares  for  an  advantageous  division  of  large 
estates,  since  any  peculiar  cultivation  /  may  easily  be 
introduced  on  any  portion  of  ground  lying  at  rest. 

In  Holstein  the  produce  from  the  cultivation  of  grain 
is  too  small  and  not  proportionate  to  the  nutrition  and 
succulent  juices  contained  in  the  soil.  In  Mecklenburg, 
on  the  other  hand,  the  defect  that  exists  in  cattle  economy 
does  not  belong  so  much  to  the  number  of  animals,  but 
arises  from  a  want  of  sufficient  nourishment  for  them  in 
summer  as  well  as  in  winter.  The  results  of  this 
defect  are^  not  only  the  absence  of  a  satisfactpiy  profit 
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from  this  branch  (ji  rural  economy,  but,  what  is  still 
worse,  a  scarcity  of  manure,  which,  if  the  cultivation  were 
ever  so  good,  would  alone  be  sufficient  to  prevent  the 
crops  from  being  so  fine  and  so  abundant  as  they  might 
be  if  the  soil  were  properly  manured. 

Besides,  under  these  two  methods  of  cultivation,  tlie 
produce,  both  in  grain  and  in  straw,  is  greatly  diminished 
by  the  circumstance  of  three,  four,  and  sometimes  more 
crops  of  com  succeeding  each  other  without  interruption ; 
and  although  the  Mecklenburg  farmer  may,  after  the  fal- 
lowing on  whidi  he  bestows  so  much  care  and  labour, 
obtain  as  fine  a  crop  of  autumnal  com  as  the  quality  of 
the  soil  will  enable  it  to  bear,  yet  the  other  crops,  and 
particularly  the  third  and  fourth,  are  so  poor  and  scanty 
that  in  general  they  aro  thought  to  produce  well  when 
they  yield  from  four  to  four  and  a-half  times  the  amount 
of  die  seed.  If  a  more  judicious  choice  of  crops  was  in- 
troduced into  these  two  systems,  thero  is  not  the  least 
doubt  that  the  land  would  yield  a  much  greater  profit 
both  m  vegetable  and  animal  products ;  and  this  change 
might  be  carried  into  effect,  as  it  has  been  by  several 
agriculturists,  without  the  necessity  of  making  any  sensi- 
ble alteration  in  the  estabUshed  division,  or  of  introducing 
the  practice  of  stall-feeding,  which  seems  to  be  attended, 
as  yet,  by  so  many  difficulties. 

In  order  to  demonstrate  the  suitableness  of  these 
changes  as  clearly  as  possible,  and  also  to  point  out  what 
ought  to  be  their  naturo,  we  will  here  endeavour  to  give 
a  precise  idea  of  one  of  the  most  essential  parts  of  agri- 
cidtural  science,  viz.,  the  manner  in  which  the  crops 
should  be  made  to  alternate;  this  subject,  however, 
ought,  properly  speaking,  to  be  included  in  the  remarks 
on  cultivation  and  on  the  propagation  of  v^tables. 

On  the  Succession  of  Crops. 

Even  during  the  most  remote  periods,  it  was  remarked, 
by  attentive  observers  of  field  and  garden  tillage,  that  the 
soil  produced  incomparably  finer  crops  when  these  w^« 
constantly  varied^  and  wiien  two  of  the  same  kind  w^;^ 
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not  suffered  to  succeed  each  other  in  the  same  place ;  and 
that,  according  to  the  nature  and  condition  of  the  soil, 
one  series  of  a*ops  proved  more  advantageous  than 
another.  Whenever  the  cultivation  was  confined  to  one 
plant,  or  to  plants  of  one  particular  species,  it  was  always 
judged  necessary  that  the  soil,  after  having  produced  a 
certain  number  of  crops,  should  be  left  in  repose ;  that  is 
to  say,  it  should  be  allowed  time  to  reproduce  and  collect 
the  succulent  matters  which  were  proper  for  the  nourish- 
ment of  the  crops  it  had  to  bear.  Manure  and  cultiva- 
tion certamly  tend  to  facilitate  and  advance  this  action, 
but  nature  requires  time  also  in  which  to  collect  and 
renovate  her  exhausted  energies.  The  gardener,  who 
frequently  changes  the  nature  and  species  of  his  crops, 
certainly  is  not  obliged  to  have  recourse  to  repose ;  but 
the  mere  farmer,  whose  only  aim  is  to  raise  com,  must, 
unless  he  manures  his  land  extravagantly,  allow  it  a  cer- 
tain period  of  rest.  In  those  places  where  the  improve- 
ments in  agriculture  have  raised  the  price  of  land,  it  is 
easy  to  see  that  this  increase  of  price  does  not  proceed 
from  any  difference  in  the  laws  of  nature  as  applied  to 
the  soil  of  fields  and  gardens,  but  only  from  the  farmer 
having  learned  to  manage  his  cultivation  so  as  to  be  able 
to  produce,  alternately,  cJl  the  crops  which  he  requires. 
The  ancients  founded  their  agriculture  on  the  lessons  of 
experience,  and  they  raised  it  to  such  perfection  as  to  be 
able  frequently  to  make  the  same  land  yield  two  crops  in 
one  year.  The  Romans  were  well  aware  of  the  beneficial 
effects  of  carefrtl  tillage  and  exposure  to  the  influences  of 
the  atmosphere  on  land  that  was  destined  to  bear  only 
wheat,  barley,  and  oats,  or  other  grain  of  this  kind ;  but 
they  also  know  that 

,  Mutatis  quoque  reqnleflcnnt  fractibns  arva, 

Nee  nalla  interea  est  inantn  gratia  teme.* 

Hence  arose  the  following  question :  — "  Which  are 
the  crops  which  can  be  made  to  succeed  one  another 

*  Your  fields  would  repose  equally  as  well  If  you  changed  the  crops,  and 
then  yoiiwovld  not  hare  to  pvf  ue  rent  of  land  whieh  bore  no  crop. 
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with  the  greatest  advantage,  and  which  are  those  that 
have  the  tendency  of  preparing  the  soil  for  the  one  which 
is  to  follow?"  This  problem  is  the  more  difficult  of 
solution  because  experience  affords  us  so  many  contra- 
dictory answers,  wluch,  however,  without  doubt  arise 
from  the  variations  which  exist  in  the  soils  and  cUmates 
of ,  different  locahties  and  countries.  From  the  veiy 
earliest  periods  of  natural  history,  attempts  have  been 
made  to  resolve  this  question  in  a  theoretical  manner 
either  by  analogy  or  by  inference,  or  both,  and  this 
second  problem  has  been  put  forward : — "  What,  if  each 
different  kind  or  species  of  plant  requires  some  elements 
of.  nutrition  peculiar  to  itself,  and  from  which  alone  it 
can  derive  the  requisite  degree  of  nourishment ;  and  what 
if  ^  it  be  impossible  that  it  can  succeed  on  anv  soil  which 
does  not  contain  these  elements?''  The  carend  examina- 
tion of  numerous  facts  and  experiments  ought  to  lead 
us  to  answer  this  question  in  the  following  mann^ : — ^It 
is  a  well  known  fact,  that  each  plant  does  not  require 
peculiar  elements  for  its  nutrition,  but  that  its  own  organs 
digest  and  assimilate  to  it  those  juices  which  they  extract 
&om  all  those  component  parts  of  the  soil  which  are 
destined  for  the  nutrition  of  plants  in  general.  Vegetables 
whose  properties  are  the  most  opposite — ^plants  the  most 
corrosive  and  venomous,  as  well  as  those  which  are  most 
beautiful  and  useful — ^those  the  most  opposite  in  variety 
and  contradictory  in  nature— wiU  be  found  growing  on 
the  same  soil  and  flourishing  together,  a  thing  which  never 
could  occur  if  they  required  different  nutritive  matters 
for  their  support.  In  short,  all  varieties  of  plants,  and  all 
their  various  parts  and  juices,  are  composed  of  the  same 
substances,  a  fact  which  has  only  lately  been  discovered. 
The  constituent  parts  of  all  organic  substances  are  carbon, 
oxygen,  and  hydrogen,  with  which  a  small  portion  of 
azote  is  generally  united,  but  very  few  of  them  contain 
any  great  quantity  of  this  latter  element;  plants  also 
contain  earth  and  potass,  and  some  few  contain  phos- 
phorus and  sulphur.  These  constituent  parts  are  to  be 
mot  with  in  every  fertile  soil,  even  if  they  are  not 
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imbibed  directly  from  tbe  atmosphere.  By  means  of  the 
fanctions  and  operations  of  the^r  different  organs,  the 
plants  assimilate  these  matters  to  their  o¥m  substance/ 
and  form  all  those  various  combinations  of  them  which 
are  found  in  the  infinite  variety  of  vegetable  products. 
From  these  facts  the  erroneous  inference  has  been 
deduced,  that  a  soil  which  contains  all  the  requisite  elements 
for  the  nutrition  of  one  plant  ought  necessarily  to  have 
in  it  those  that  are  proper  and  suitable  to  oth»^,  and  that 
the  fertility  of  a  soil  is  produced  merely  by  the  physical 
contexture. 

But  theory  alcme  is  quite  sufficient  clearly  to  demon- 
strate the  truth  of  the  contrary  opinion ;  namely,  that 
the  plants  contain  and  combine  these  substances  in  very 
different  degrees.  It  is  possible  that  the  roots  or  suckers 
of  all  kinds  of  plants  possess  a  sensibility  and  a  power  of 
choice,  which  enables  them  to  imbibe  and  appropriate  to 
themselves  the  exact  proportion  of  each  of  these  sub- 
stances which  nature  leads  them  to  require  for  their  support. 
But  in  order  that  they  may  succeed  in  accomphshing 
this  purpose,  it  is  necessary  that  they  should  be  enabled 
to  meet  with  the  proper  proportions  and  combinations  of 
these  substances  within  their  own  immediate  sphere.  U 
this  proportion  does  not  exist,  or  if  some  of  these  sub- 
stances are  present,  but  not  in  sufficient  quantity  or  in 
that  degree  of  oombination  whidi  the  plant  requir^.  then 
its  growth  will  be  slower  and  it  will  not  thrive  so  well. 
In  a  soil  which,  although  not  entirely  without  some  one 
of  these  substances,  yet  does  not  contain  a  sufficient 
quantity  of  it,  the  plant  must  put  forth  its  roots  in  every 
direction  to  seek  and  absorb  that  which  is  absolutely 
necessary  for  its  nourishment.  It  is  not  improbable  that 
the  soil  may  contain  too  great  a  proportion  of  some  one 
of  these  necessary  substances,  and  that  the  plant  being 
thus  suffocated  by  the  superabundance  of  it,  and  the 
scarcity  or  total  absence  of  all  the  others,  may  fall  from 
weakness  and  not  thrive. 

This  reasoning  clearly  explains  the  fact  that  a  succession 
of  crops  of  the  same  nature  always  fall  gradually  off,  and 
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become  less  and  less  pioductive,  if  cultivated  in  the  same 
place,  even  when  the  soil  contains  all  the  component 
parts  usually  considered  necessary  for  their  nutnmwt; 
and  also  the  reason  of  the  fact  that  they  regain  their  p^« 
fection  so  soon  as  the  soil  has  been  suffered  to  repose, 
and  are  made  to  produce  some  other  crops,  and  of  an 
ameliorating  nature.  It  is  easy  to  suppose  that  a  plant 
which  absorbs  a  diametrically  o{>po8ite  proportion  of 
elementary  substances  to  that  which  is  requirod  by  another, 
will  tend  to  establish  the  proportion  which  is  best  adapted 
to  the  latter,  and  will  cause  it  to  thrive  far  better  than  it 
would  have  done  if  the  soil  had  not  received  this  pre- 
paration, and  had  been  deprived  of  some  of  its  nutritive 
qualities.  A  soil  may  be  completely  exhausted  by  means 
of  this  alternation  of  crops,  so  much  so  indeed  as  to  be 
incapable  of  affording  nutriment  to  any  plant ;  but  it  is 
exhausted  much  sooner  if  one  particular  epedes  only  is 
cultivated  on  it.  (Eiohof,  ^'  Annal  of  Agriculture  of 
Lower  Saxony,"  Vol.  viii.  p.  321.) 

If  various  kinds  of  plants  vesetate  on  one  soil  at  the 
same  time,  there  can  be  no  aoubt  that  they  will  yield 
much  less  than  they  would  do  if  cultivated  separately 
and  singly;  for,  without  taking  into  consideration  the 
space  both  above  and  below  the  sur£M»  of  which  they 
deprive  each  other,  one  must  absorb  some  portion  of  those 
substances  which  are  necessary  to  the  support  of  vegetable 
life  in  general,  and,  consequently,  the  others  are  deprived 
of  it. 

But  let  us  return  to  the  data  affiirded  us  by  experience: 
here  we  find  that  all  skilful  gardeners,  and  many  farmers, 
are  agreed  upon  one  point — namely,  that  it  is  advantageous 
to  cultivate  some  plants  together;  that  far  more  abundant 
crops  of  them  are  thus  obtained  than  would  be  the  case 
if  they  were  cultivated  separately  and  on  distinct  p(»rtions 
of  land. 

In  places  where  the  art  of  gardening  is  carried  to  the 
greatest  perfection,  five  or  six  different  kinds  of  products 
may  firequently  be  found  growing  on  the  same  bed;  and 
according  to  the  unanimous  assertion  ci  all  skilful  gar* 
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den^rs^  an  assertion  which  is  founded  on  experience, 
this  proceeding  is  attended  by  a  considerable  saviog  both 
of  soil,  manure,  and  labour. 

In  many  countries  this  system  has  been  applied  to  the 
cultivation  of  fields  and  of  arable  lands,  and  these  inter- 
mixtures of  dops  have  been  raised  with  various  degrees 
of  success. 

Any  kind  of  vegetable,  as  beans,  peas,  or  vetches, 
if  sown  in  conjunction  with  some  kinds  of  grain,  as 
spring  rye,  bariey,  or  oats,  will  yield  a  far  more  abundant 
crop  than  if  the  two  were  sown  separately.  It  has  long 
be^  known  that  leguminous  plants  when  sown  among 
com  on  a  soil  which  is  so  arid  that  they  could  not  have 
vegetated  alone,  will  yield  well  without  sensibly  dimin- 
islung  the  com  crop.  Thus,  according  to  the  experience 
of  the  majority  of  agriculturists,  wheat  intenningled 
with  rye  may  succeed  on  land  whidi  cannot  be  made  to 
bear  wheat  alone ;  and  when  sown  in  this  way  the  wheat 
crops  are  finer  than  they  would  be  in  places  where  they 
can  be  cultivated  without  any  other  grain.  This  ad- 
mixture also  succeeds  when  it  is  sown  on  wheat  stubble, 
where  every  one  knows  firom  experience  that  wheat  will 
not  thrive  alone,  even  when  the  soil  is  otherwise  perfectly 
adapted  for  its  growth. 

Experience  Iftiewise  confirms  this  hypothesis,  that  by 
means  of  an  intermediate  crop  of  some  other  nature,  thi^ 
true  proportion  of  the  elementary  substances  which  is 
suitable  to  one  particular  species  of  gram  may  be  re-esta« 
bUshed.  We  have  just  now  stated  that  wheat  sown  on 
wheat  stubble  never  succeeds.  Wheat  sown  after  barley 
does  not  thrive  well,  unless  the  soil  was  so  excessively 
rich  that  it  needed  this  prelimiuary  crop  to  render  it 
suitable  to  the  wheat.  Kye  sown  after  rye  succeeds 
better,  but  even  then  the  produce  in  grain  is  considerably 
diminished. 

But  if  a  crop  of  some  of  those  plants  belonging  to  the 
class  diadelphiay  as  peas,  vetches,  beans,  or  clover,  be 
interposed,  then  the  second  crop  of  the  cereal  plants  will 
turn  out  well;  and  if  the  leguminous  plants  are  out 
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while  green,  or  if  the  second  cutting  of  the  clover  is 
ploughed  in,  there  is  every  probability  that  the  second 
crop  of  grain  will  surpass  the  first.  The  truth  of  this 
principle  has  been  so  clearly  demonstrated  by  expmence, 
and  is  so  well  known  to  eveiy  attentive  observer,  that  I 
shall  refrain  fit>m  adducing  any  further  examples  or  enter- 
ing at  greater  length  into  the  subject,  and  the  more  espe- 
ciaJlj  as  I  must  return  to  it  when  I  come  to  treat  of  the 
cultivation  of  each  plant  separately. 

The  cultivation  of  gardens  sufficiently  proves  that  when 
the  soO  has  lost  the  power  of  reproducing  one  species  of 
vegetable,  it  is  not  exhausted,  but  may  be  made  to  bear 
others  with  success.  Beds  of  earth,  after  having  produced 
several  crops  of  one  kind  of  plant,  lose  every  faculty  neces- 
sary for  its  reproduction,  and  cannot  be  niade  to  bear  it 
again  untO  they  have  been  exposed  for  several  years  to 
the  fertilizing  influences  of  the  atmosphere,  and  impreg- 
nated with  fresh  manure ;  but  they  are  still  citable  of 
bearing  French  beans,  lettuces,  and  other  vegetables. 
Sweet-scented  and  ornamental  flowers,  as  violets,  &c.,  re- 
quire that  the  earth  contained  in  the  pots  in  which  they 
grow  should  be  frequently  renewed,  even  although  it  may 
seem  to  contain  an  abundance  of  nutrition ;  tihie  florist 
never  sows  the  same  kiad  of  flowers  twice  in  one  place, 
neither  ought  young  fruit  trees  ever  to  be  planted  in  the 
same  spots  where  others  of  the  same  kind  have  stood. 
In  nursery  grounds  it  is  an  invariable  rule  that  the  soil 
shall  be  cimged  at  each  renewal. 

Herr  Einhof  and  myself  have  frequently  prepared  some 
experiments  which  might  enable  us  to  determine  the 
nature  and  degree  of  the  changes  which  the  mould  under- 
goes in  a  soil  in  which  one  plant  has  been  cultivated, 
until  every  element  necessary  for  its  reproduction  is  ex- 
hausted. But  we  have  sJways  been  interrupted  and 
thrown  out  in  these  experiments,  which,  from  having  to 
be  made  in  the  open  air,  are  attended  with  very  great 
difficulties,  and  present  obstacles  which  nothing  but  the 
most  uninterrupted  attention  can  overcome.  In  fact, 
there  is  no  known  means  of  guarding  against  those  various 
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accidents  which,  in  one  moment,  will  destroy  the  work  of 
years  and  leave  no  satisfactory  result  behind.  In  order 
to  succeed,  the  experimentalist  ought  to  possess  a  garden 
enclosed  with  the  most  scrupulous  care,  devoted  solely  to 
his  own  purposes,  and  from  which  it  was  possible  to 
exclude  both  birds  and  insects. 

It  has  generally  been  observed,  that  if  any  crop  fails  or 
yields  a  scanty  produce,  not  from  impoverishment  or 
any  other  defect  in  the  soil,  but  merely  from  some  acci- 
dental cause,  the  same  kind  of  plant  wUl,  if  sown  in  the 
same  place  in  the  following  year,  succeed  far  better  than 
it  would  otherwise  have  done.  Again,  a  crop  which  suc- 
ceeds one  which  formed  a  good  preparation  for  it  will 
thrive  and  yield  the  more  abundantly  in  proportion  as  the 
former  was  productive ;  such^  for  example,  is  the  case 
where  wheat  is  sown  after  clover  or  beans.  The  more 
abundant  the  produce  which  a  plant  yields,  the  greater 
will  be  the  degree  of  exhaustion  of  the  soil  which  has  pro- 
duced it,  if  the  same  plant  is  sown  on  it  again ;  but  such 
wiU  not  be  the  case  if  it  is  succeeded  by  a  crop  of  another 
kind,  and  there  are  many  instances  in  which  an  abundance 
in  the  first  crop  has  proved  rather  favourable  than  other- 
wise to  the  successor. 

That  which  appears  to  exhaust  land  most  is  the  forma- 
tion of  grain,  seeds,  and  other  farinaceous  substances. 
All  herbaceous  plants,  therefore,  if  cut  in  their  green 
state  and  taken  off  the  ground  at  the  time  of  flowering, 
and  of  the  most  vigorous  vegetation,  will  absorb  Uttle  or 
no  part  of  the  nutritive  juices  contained  in  the  soil,  but 
on  the  contrary,  they  seem  in  some  respects  to  ameliorate 
it :  this  is  a  truth  of  which  every  day  affords  new  proofs 
to  those  who  will  bestow  the  pains  of  attentively  consi- 
dering the  works  of  nature.  It  has  not  yet  been  decided 
whether  a  plant  does  or  does  not  absorb  a  greater  quan- 
tity of  nutritive  matter,  and  particularly  of  carbon,  from 
the  soil  during  the  period  which  the  grain  takes  to  ripen; 
but  it  is  well  known  that  during  that  period  all  the  mu- 
cilage and  juices  secreted  in  the  stalk  and  root,  are  yielded 
up  to  the  grain^  and  the  former  become  converted  into 
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mere  filamentous  substances.  It  is  not,  however,  a 
matter  of  indifference  whether  the  root  and  stubble  which 
remains  in  the  ground  has  preserved  the  vitality  and 
nutnment,  or  whether  it  is  dry  when  the  stalk  is  detached 
from  it ;  because,  when  the  former  is  the  case,  the  nutri* 
ment  contained  in  those  parts  of  the  plant  which  still  re- 
main attached  to  the  soil,  is  still  further  augmented  by 
the  carbonic  acid  gas  which  the  stubble  absorbs  and  com- 
municates to  the  earth,  and  conseauently  the  soil  is  more 
ameUorated.  In  the  cultivation  of  spergula,  as  an  inter-> 
mediate  crop,  it  has  fr^uently  been  remarked  that  the 
roots  have  this  effect.  If  this  plant  is  mowed  while  green, 
it  ameliorates  the  soil  veiy  considerably ;  some  persons 
pretend  that  if  it  is  pulled  up,  as  is  sometimes  the  case, 
the  exhaustive  powers  are  in  equal  proportion.  This  is, 
perhaps,  the  cause  of  the  exhausting  effects  which  are 
attributed  to  a  crop  of  flax.  These  facts  are  so  well 
attested,  that  it  is  not  worth  while  to  consider  all  those 
doubts  which  contradictoiy  spirits  have  raised  with  regard 
to  this  matter. 

However,  I  shall  not  permit  myself  to  cany  out  this 
theory  so  far  as  some  persons  when  they  positively  assert, 
that  the  soil  is  not  deprived  of  any  portion  of  fertUity  and 
nutritive  power  by  those  productions,  the  vegetation  of 
which  is  arrested  before  the  formation  of  the  seed  has 
commenced.  All  kinds  of  tuberculous  plants  collect 
within  their  root  or  bulb,  a  store  of  alimentary  juices  for 
the  nourishment  of  their  shoots  in  the  following  year ; 
these  roots  form  a  species  of  magazine  from  which  these 
biennial  plants  derive  the  nutrition  which  is  necessary  for 
the  production  of  their  flowers  and  shoots  in  the  ensuing 
spring.  Both  experience  and  trials  have  tended  to  prove 
that  if  these  roots  are  left  to  decay  in  the  soil,  the  effect 
on  it  is  exceedingly  beneficial.  If  they  are  gathered, 
they  certainly  sub&act  some  portion  of  the  nutrition  con- 
tained in  the  soil ;  although,  on  the  other  hand,  they  me- 
chanically ameliorate  it  by  means  of  the  cultivation 
bestowed  upon  them,  and  thus  form  an  excellent  prepara- 
tion for  other  crops.    When  vegetables  of  this  kind  leave 
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their  roots,  stalks,  and  some  portion  of  their  leaves  in  the 
ground,  they  restore  to  it  a  part  of  that  nutriment  which 
they  have  absorbed  during  the  process  of  their  vegetation.* 

*  The  theory  of  the  rotation  of  crops  is  of  bo  much  Interest  to  the  agricul« 
tnrist.  that  we  shall  make  no  apoloffy  for  repeating  fai  this  place  what  we  have 
elsewnere  had  occasion  to  remark  ("  Farmers'  Encyclopaedia*')  :-— 

''  When  cattle,"  says  Davy,  ^*  are  fed  upon  land  not  benefited  by  their  ma- 
nnre,  the  effect  is  always  an  exhaustion  of  the  soil.  This  is  particularly  the 
case  where  carrying  horses  are  kept  on  estates :  they  consume  the  pasture 
during  the  night,  and  drop  the  greatest  part  of  their  manure  during  their 
labour  in  the  day-time.  The  exportation  of  com  from  a  country,  unless  some 
articles  capable  of  becoming  manure  are  introduced  in  compensation,  must 
ultimately  tend  to  exhaust  the  soil.  Some  of  the  spots,  now  desert  sands  in 
northern  Africa  and  Asia  Minor,  were  anciently  fertile;  Sicily  was  the  granary 
of  Italy,  and  the  quantity  of  corn  carried  off  from  it  by  the  Romans  is,  pro- 
bably, a  chief  cause  of  its  present  sterility." 

The  same  theory  is  also  supported  by  M.  Liebig.  In  his  excellent  work  on 
''  Organic  Chemistry,"  p..l68,  he  remarks :— <<  It  is  evident  that  two  plants 
growing  beside  each  other,  will  mutually  Injure  one  another,  if  they  withdraw 
the  same  food  from  the  soil.  Hence,  it  is  not  surprising  that  the  Matricaria 
CkamonMa  and  Sparthtm  Seojparvum  impede  the  growth  of  com,  when  it  is 
considered  that  both  yield  from  7  to  7.43  per  cent,  of  ashes,  whidi  contain 
<A  of  carbonate  of  potash.  The  darnel  and  the  JSrigeron  acre  blossom  and 
bear  fruit  at  the  same  time  as  the  com;  so  that  when  growing  mingled  with 
it,  they  will  partake  of  the  component  parts  of  the  soil,  and  in  proportion  to 
the  Tigour  of  their  growth  that  of  the  com  must  decrease,  for  wluit  one  re* 
ceires  the  others  are  deprived  of.  Plants  will,  on  the  contrary,  thrive  beside 
each  other,  either  when  the  substances  necessary  for  their  growth,  which  they 
extract  from  the  soil,  are  of  different  kinds,  or  when  they  themselves  are  not 
in  the  same  stages  of  development  at  \h&  same  time.  On  a  soil,  for  example, 
which  contains  potash,  both  wheat  and  tobacco  may  be  reared  in  succession, 
because  the  latter  plant  does  not  require  phosphates,  salts  which  are  invariaUj 
present  in  wheat,  but  requires  only  alkalies  and  food  containing  nitrogen. 
According  to  the  analysis  of  Posselt  and  Reimann,  10,000  parts  of  the  leaves 
of  the  tobacco  plant  contain  10  parts  of  phosphate  of  lime,  S*8  parts  of 
silica,  and  no  magnesia;  whilst  an  equal  quantity  of  wheat  straw  contains 
47'd  parts,  and  the  same  quantity  of  the  grain  ci  wheat  09*46  parts  of  phos- 
phates." 

The  late  George  Sinclahr  took  a  similar  view  of  the  cause  of  the  exhaustion 
of  sofls.  ^  If,"  he  says,  "  a  plant  impoverishes  a  soil  in  proportion  to  the 
weight  of  vegetable  matter  it  produces  on  a  given  space  of  ground,  the  fol- 
lov^g  will  1]«  the  order  in  wUch  the  under-mentioned  plants  exhaust  the 
ground,  being  the  proportion  they  bear  to  each  other  vrith  respect  to  weight  of 
produce  :*- 

Mangel wnrzel  •••••••• 36 

CablMiges > 25 

White  turnip  ..•.^ 16 

Potatoes •  •  •  • ••••••     16 

Kohl-rabi  (bulb-stalked  cabbage)   14 

Swedishtumip • 13 

Carrots    11 

But  when  we  take  the  weight  of  nutritive  matter  which  a  plant  affords 
ttom  a  given  space  of  ground,  the  results  aro  very  different,  and  will  be  found 
to  agree  with  &e  daily  experience  in  the  garden  and  the  farm. 

The  following  figures  represent  the  proportion  in  which  they  stand  to  each 
other  vrith  respect  to  the  weight  of  mitritive  matter  per  aore,  and  in  exhaust* 
ing  the  land  :^— 

0  2 
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ludependent  of  their  chemical  qualities,  the  long  cyhn- 
drical  roots  of  these  plants  produce  a  mechanical  effect 
which  is  extremely  beneficial  to  tenacious  and  argillaceous 
soils.  Deprived  of  life,  and  yet  not  decomposed,  they 
have  the  same  effect  as  small  pipes,  keeping  the  soil  loose 
and  friable,  and  enabling  the  atmospheric  air  to  penetrate 
into  all  the  interstices.  They  loosen  the  soil  as  much  as 
repeated  ploughings  would  do ;  and  after  a  crop  of  these 
roots,  it  will  only  require  to  be  ploughed  once  before  the 
seed  is  sown  in  it. 

General  experience  thus  seems  to  prove  what  has  long 
been  my  firm  opinion,  that  even  if  we  do  not  admit  that 
these  vegetables  require  a  different  proportion  of  alimen- 
tary substances,  they  will  not,  when  allowed  to  reach  ma- 
turity and  to  bear  seeds  and  flowers,  take  fix)m  the  soil  much 
more  than  they  bestow  on  it  in  other  ways.  But  if  they 
'are  cut  while  green  and  before  the  seeds  have  begun  to 
form,  it  cannot  be  denied  that  they  materially  enrich  the 
soil  and  render  it  capable  of  bearing  crops,  which  it  could 
not  previously  have  supported. 

Although  those  vegetables  which  are  comprised  under 
the  denomination  of  weeded  plants  deprive  the  soil  of 
some  portion  of  its  nutritive  power,  and  render  it  neces- 
sary to  manure  more  abundantly  in  order  to  remedy  this 
detect  than  would  have  been  requisite  if  it  had  been 
submitted    to    the  operations  attendant    on  a   naked 


Potatoes 63 

GabbOffM    42 

Mangel  wuriel  • • 2S 

Carrots    24 

KoU-rabi    17 

Swedish  toniip • 16 

Common  tamlp. •. 14 

Change  of  crops  also  presents  rery  materially  the  increase  of  the  predatory 
grub  and  insects  which  also  more  or  less  prey  upon  the  farmer's  crops.  The 
parent  of  the  wire-worm,  for  instance,  which  is  the  larra  of  a  small  beetle,  the 
MlaUrr  segeHs,  may  be  seen  in  the  summer  months,  depositing  its  eggs  on  lays 
or  meadows  abounding  with  the  cereal  grasses ;  for  instinct  teaches  it  to  place 
its  eggs  where  the  yoong  wire-worm  will  meet  with  its  natural  food,  which  are 
the  cereal  grasses.  Change  of  crops,  therefore,  not  only  checks  the  deposit  of 
the  eggs,  but  by  remoTing  the  natural  food  of  the  yonns  Tcrmin,  it  materially 
prerents  increase,  or  even  their  continuance ;  which  otherwise,  as  is  the  case, 
for  faistanee,  with  the  ii^re-worm,  might  for  four  or  fiye  years  be  a  pest  to 
the  sou. 
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fallow ;  nevertheless,  by  means  of  the  cultivation  which 
is  bestowed  on  them,  if  proper  implements  for  the  pur- 
pose are  used,  they  will  form  a  very  advantageous  sub- 
stitute for  a  fallow,  and  will  tend  to  loosen  the  soil, 
expose  it  to  the  fertilizing  influences  of  the  air,  and  effect 
an  intermixture  of  the  various  constituent  parts  with 
considerably  less  labour  than  could  be  done  in  any  other 
way.  If  the  farmer  chooses  to  have  them  dug  up,  a 
portion  of  the  inferior  layer  of  the  ground  will  be 
brought  to  the  surface,  and  the  destruction  of  the  weeds 
will  be  thus  effected.  All  these  things  may,  with  judi- 
cious management,  be  equally  as  well  attained  by  the  cul- 
tivation of  these  roots  as  by  fallowing  the  land ;  and  the 
additional  amount  of  food  which  these  crops  provide  for 
the  cattle,  and  the  consequent  increased  quantity  of  dunff 
yielded  by  the  anin^.>  more  thJ  ooxniinsate  fo? 
the  extra  manure  they  require.  And  if,  as  is  customary 
in  England,  the  cattle  intended  for  fattening  are  made  to 
eat  them  on  the  ground,  the  amelioration  thus  retained 
is  fully  equivalent  to  a  complete  manuring.  When  the 
English  speak  of  long  rotations  without  manuring,  there 
are  always  plants  of  this  kind  interposed  between  the  com 
crops.  Although  this  mode  of  proceeding  appears  to 
savour  more  of  stinginess  than  real  economy,  it  is  not 
without  its  advantages,  as  the  cattle  thus  fattened  most 
certainly  pay  the  rent  of  the  land  and  the  expenses  of  the 
labour,  if  they  do  not  yield  some  further  profit ;  whereas  a 
fallow,  so  far  from  yielding  any  profit,  costs  a  considerable 
sum. 

Those  root-crops  which  belong  particularly  to  this 
class  of  economical  plants  have  this  pecuharity:  they 
form  a  better  preparation  for  barley  than  a  fallow,  but 
they  do  not  form  a  good  preparation  for  autimmal  com. 
This  may  arise,  in  a  great  measure,  from  their  having  a 
tendency  to  retard  the  seed-time.  Several  crops  of  grain 
may  be  raised  in  the  same  rotation,  without  the  addition 
of  fresh  manure,  if  one  crop  of  leguminous  plants  be  inter- 
posed between  two  of  com. 

If,  however,  vegetables  are  cultivated  instead  of  these 
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roots,  and  are  carefdlly  tilled  with  the  horseshoe,  the 
autumnal  com  will  succeed  equally  as  well  after  a  crop 
of  beans,  especially  on  argillaceous  ground,  as  it  would 
after  a  fallow,  and,  in  the  opinion  of  many  persons,  much 
better.  Thus  in  Kent,  where  so  great  a  quantity  of  wheat 
is  cultivated,  beans  sown  in  rows  are  considered  as  the 
best  preparation  which  the  ground  can  receive.  Many 
vegetebles  which  yield  advantageous  produce  and  par* 
ticularly  cabbages,  if  transplanted  or  sown  in  rows,  may 
be  substituted,  if  a  sufficient  quantity  of  manure  can  be 
procured,  and  if  there  is  a  superabundance  of  fodder. 

In  order  effectually  to  destroy  weeds,  it  is  of  impor- 
tance that  the  various  kinds  of  grain  should  be  sown 
alternately ;  because  some  of  the  cereal  plants  favour  the 
growth  of  noxious  weeds  far  more  than  others.  This 
is  a  veiy  important  subject  of  consideration  before  making 
choice  of  a  rotation  for  any  piece  of  ground,  and  especially 
if  it  is  infested  with  weeds,  as  by  means  of  a  judicious 
selection  of  crops  the  land  may  sometimes  be  completely 
cleared. 

These  facts  and  motives  form  the  rules  by  which  we 
ought  to  be  governed  in  our  choice  of  the  crops  which 
are  to  form  a  rotation ;  but,  while  arranging  this  matter, 
the  cattle,-  and  the  fodder  requisite  for  their  sustenance, 
must  not  be  lost  sight  of,  and  ought  to  be  considered 
under  two  points  of  view  :  first,  with  regard  to  the  profit 
which  may  be  derived  immediately  from  them;  and 
secondly,  to  the  advantage  which  may  be  derived  from  the 
manure  which  they  produce. 

Those  rules  which  lead  us  to  select  certain  alternations 
of  crops  do  not,  as  some  persons  have  supposed,  require 
that  half  the  fields  shall  be  exclusively  devoted  to  the  cul- 
tivation of  plants  for  fodder.  There  are  many  places 
even  in  England  where  the  alternate  succession  of  crops 
has  been  practised  from  time  immemorial,  and  where,  so 
far  fix)m  cultivating  vegetables  for  fodder,  they  even  sell 
the  straw  at  the  market  towns,  and  keep  few,  if  any, 
cattle,  because  the  marine  and  aquatic  plants  thrown 
on  the  coast  and  mixed  with  mud  and  slime^  collected 
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witli  great  care,  fumisli  them  with  an  abundance  of 
manure.  The  inhabitants  of  these  places  principally  cul- 
tivate and  alternate  crops  of  podded  plants  with  the  cereals, 
a  portion  of  which  thejr  send  to  the  London  market. 

But,  at  any  rate,  these  rules  require  the  most  judicious 
care  and  management :'  they  mostly  need  that  a  large 
portion  of  the  fields  shall  be  devoted  to  the  cultivation  of 
fodder  for  cattle,  because  the  abundance  or  scarcity  of  the 
manure  which  they  will  produce  depends  entirely  on  the 
nature  and  quanti^  of  the  fodder  which  they  receive ;  and 
the  manure  again,  in  its  turn,  exercises  a  powerful  influ- 
ence on  the  crop  of  grain.  It  will  sometimes  be  found 
that  great  and  durable  advantages  arise  from  the  choice 
of  a  rotation,  in  which  one-half,  two-fifths,  three-eighths, 
or  four-sevenths  of  the  whole  is  devoted  to  the  production 
of  plants  for  fodder;  while,  in  other  cases,  one-fourth, 
one-fifth,  or  one-sixth  part  will  be  found  to  be  quite  suf- 
ficient, and  all  the  rest  of  the  land  may  be  appropriated 
to  the  growth  of  products  destined  for  sale,  and  alter- 
nated in  the  proper  manner. 

However  evident  the  propriety  of  such  a  proceeding 
may  have  been,  very  few  persons  ever  thought  of  modify- 
ing the  quadrennial  rotation ;  and,  instead  of  sowing 
first  autumnal-corn,  then  spring-corn,  and  then  peas,  to 
sow  first  autumnal  com,  then  peas,  and  then  spring  com, 
and  then  fallow.  But  those  agriculturists  who  have 
pmmied  this  course  find  that  it  answers  exceed- 
ingly well,  as  they  obtain  an  additional  quantity  both 
of  grain  and  straw.  Many  German  agriculturists, 
and  especially  Eckart,  in  his  ''  Experimental  Economy," 
have  approached  very  near  to  this  practice ;  but  in  the 
present  day  many  persons  are  so  bliaded  by  prejudice 
that  they  cannot  see  the  most  palpable  objects,  or  rather 
that  they  obstinately  shut  their  eyes  to  everything  which 
appears  to  be  in  contradiction  to  their  preconceived 
opinions. 

Woellner  and  Germershausen  also  advocate  this  rota- 
tion of  crops.  But  though  almost  every  farmer  well 
knows  that  the  grain  crops  are  improved  by  being  varied 
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and  separated  by  others  of  a  different  kind,  and  no  one 
refuses  his  assent  to  this  opinion  as  a  theory,  yet  how 
very  few,  if  any,  can  be  brought  to  renounce  the  old 
triennial  rotation.  The  greater  number  of  adherents  ore 
certainly  prevented  from  leaving  it  by  laws  which  com- 
pel them  to  follow  this  estabUshed  system ;  but  there  are 
many  proprietors,  both  of  small  and  extensive  estates, 
who  have  the  hberty  of  cultivating  their  lands  according 
to  their  own  discretion. 

For  my  own  part,  accident  and  necessity,  and  not  the 
perusal  of  any  pubUcation  on  English  agriculture,  or  any 
reflection  on  the  subject,  led  me  to  adopt  this  alternate, 
perfectionated  system  of  cultivation.  As  I  have  been 
honoured  with  the  title  of  the  father  of  this  system  in 
Germany,  I  trust  I  may  here  be  permitted  to  i^ate  the 
circumstances  which  induced  me  to  adopt  it.  I  was  an 
ardent  disciple  of  Schubart's  system  of  clover  and  stall 
feeding,  and  consequently  wished  to  introduce  that  plant 
into  my  rotation,  and  to  cultivate  it  during  the  third  year 
instead  of  fallowing  the  ground.  But  it  did  not  succeed ; 
the  field  became  infested  with  weeds ;  the  autumnal  com 
which  I  sowed,  after  a  single  ploughing,  completely 
failed,  although  I  manured  the  land  alter  ploughing  the 
clover,  and  it  had  been  already  manured  in  the  previous 
winter.  With  the  assistance  of  a  tolerable  field  of  lucem 
and  green  oats,  I  obtained  sufficient  green  food  to  keep 
my  cattle  during  the  summer,  but  in  the  winter  I  felt 
the  want  of  the  fodder  I  had  expected  to  derive  from  my 
field  of  clover ;  all  that  I  had  to  give  them  was  some 
potatoes  and  turnips,  grown  on  the  lucem  field  after  it 
was  broken  up,  and  a  small  quantity  of  natural  hay. 
Filled  with  gratitude  to  these  two  vegetables  for  the 
valuable  assistance  they  afforded  me,  I  had  a  portion  of 
that  land  on  which  the  clover  had  failed  broken  up  and 
planted  with  potatoes.  The  crop  yielded  by  these  roots 
was  abundant,  but  late ;  and  as  the  weather  proved  wet 
and  unpropitious,  I  was  not  able  to  sow  rye  on  this 
ground,  as  had  originally  been  my  intention.  I  therefore 
sowed  barley  on  it  the  following  spring ;  and,  as  I  was 
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fblj^  determined  to  have  a  supply  of  clover,  I  sowed  the 
seeds  of  it  thickly  with  the  barley.  The  following  year  I 
had  some  good  clover  for  the  first  time ;  while  another 
field  which  had  been  manured  during  the  winter,  and  on 
which  the  clover  had  been  sown  after  a  second  crop  of 
grain,  produced  very  little  besides  sorrel.  After  yielding 
a  miserable  cutting,  this  last-mentioned  field  was  ploughed 
three  times  previous  to  being  sown  with  rye ;  while  the 
former  was  ploughed  only  once  after  having  yielded  a 
second  cutting  of  clover,  and  yet  it  produced  a  decidedly 
finer  crop  of  rye  than  the  other ;  and  these  circumstances 
had  the  effect  of  determining  my  choice  of  a  rotation. 

Nevertheless,  I  was  far  irom  attaching  any  value  to  it 
beyond  that  of  peculiar  adaptation  to  my  own  cir- 
cumstances and  situation.  On  the  contrary,  I  felt  some 
degree  of  shame  at  the  idea  of  becoming  a  disciple  of  the 
system  advocated  by  Pfeifer,  Meyer,  Schubart,  and 
6ugemu»— a  mere  grower  of  potatoes  and  an  imitator 
of  all  the  petty  gardeners  in  my  neighbourhood  who 
cultivated  their  acre  of  ground,  and  all,  as  nearly  as 
possible,  in  the  same  manner.  However,  when  I  came  to 
consult  and  converse  with  them,  I  found  that  their 
experience  coincided  entirely  with  my  own.  I  made 
only  one  difference,  namely,  the  introduction  of  a  hoe 
firom  Mecklenburg,  for  the  purpose  of  bringing  the  mould 
round  the  roots  of  my  potatoes,  and  which  has  now 
come  into  general  use  throughout  Germany. 

It  was  not  until  some  time  afterwards  that  chance  threw 
in  my  way  the  works  of  some  of  those  English  authors  who 
regarded  this  rotation,  or  a  similar  one,  as  the  only  basis 
of  good  cultivation ;  who  advise  that  the  fallow  should 
be  replaced  by  crops  planted  in  rows,  and  carefully  tilled ; 
and  consider  clover  to  be  only  an  ameliorating  crop 
when,  sown  with  the  first  crop  of  grain,  it  finds  the 
soil  thoroughly  loosened  and  cleaned  by  the  fallow  crops, 
and,  consequently,  vegetates  so  thickly  and  luxuriantly  as 
to  cover,  the  whole  surface  of  the  ground  with  a  shade ; 
and  who,  when  this  is  the  case,  regard  the  cultivation  of 
this  plant  as  an  excellent  preparation  for  wheat ;  but  who 
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would  deem  it  a  transgression  of  all  the  principles 
of  good  agriculture  to  sow  wheat  on  any  place  where  the 
clover  had  turned  out  badly,  at  least  until  that  spot 
has  been  allowed  to  rest  for  a  time,  or  been  cleaned  by 
a  summer  fallow.  I  thought  it  my  duty  to  make 
this  system  known  to  the  German  pubUc,  and  also 
Borne  English  experiments,  which  I  leifned  were  made 
about  the  same  time,  and  which  seemed  to  coincide  with 
my  own  yiews.  I  accordingly  pubhshed  it,  first  in 
the  Hanoverian  Magazine,  and  subsequently  in  my 
"  Introduction  to  a  Knowledge  of  English  Agriculture." 

It  is  not,  therefore,  entirely  without  reason  that 
this  rotation  has  been  designated  the  Efifflish  m/stem^ 
although  it  is  not  in  general  use  even  there,  but  is  only 
practised  in  some  particular  coimties,  and  on  the  estates 
of  some  few  enlightened  agriculturists,  whence  it  will 
doubtless  become  every  year  more  and  more  diffused. 

The  following  are  the  principal  advantages  of  this 
system  of  cultivation :  — 

1 .  The  aboUtion  of  the  dead  fallow ;  in  the  place 
of  which,  after  a  certain  number  of  years,  plants  are 
cultivated  either  as  fodder  for  cattle  or  for  sale,  which, 
during  their  vegetation,  admit  light  ploughings,  or. 
tillage  with  the  hoe  or  horse-rake  being  apphed  between 
the  rows  both  lengthwise  and  across,  by  which  means 
the  soil  obtains  as  much  benefit  as  it  would  receive  from 
a  fallow.  There  certainly  may  be  some  fields  which  will 
require  a  dead  fallow  at  the  commencement  of  this 
rotation ;  but  that  operation  having  once  been  thoroughly 
performed,  they  never  ought  to  need  a  repetition  of 
it.  The  principal  amelioration  ought  to  be  bestowed  on 
this  first  division ;  eveiy  particle  of  manure  which  can 
be  spared  should  be  devoted  to  it,  and  the  quantity 
bestowed  ought  to  exceed  that  which  would  be  proper 
for  any  othgr  species  of  crops ;  indeed,  it  is  almost 
impossible  that  these  crops  can  be  too  plentifiilly  ma- 
nured. This  manure  tends  to  divide  the  soil  and  diso  to 
destroy  all  the  germs  of  weeds  which  are  contained 
in  it. 
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2.  These  weeded  crops  ought  to  ^  succeeded  by 
spiing  corn,  first,  because  it  is  usuaUy  so  late  before  they 
are  removed  that  there  is  not  time  left  to  sow  autumnal 
com ;  and  secondly,  because,  in  general,  experience 
teaches  us  that  the  former  yields  a  much  finer  crop 
than  the  latter,  especially  on  argillaceous  land,  and 
also  leaves  the  soil  in  sufficient  condition  to  bear  a 
succeeding  crop  of  autumnal  com.  This  spring  com 
may  be  wheat,  oats,  or  barley;  the  latter  is  most 
usually  sown,  and  especially  a  species  of  rice  barley, 
or  two-rowed  barley,  or  barley  without  skin  CHordeum 
celeste  nudimj.  Should  the  soil,  either  from  not  having 
been  sufficiently  cultivated,  or  in  consequence  of  a  very 
wet  summer,  not  have  been  properly  cleaned  and  divided, 
we  must,  in  this  particular  case,  give  the  preference 
to  the  small  or  four-rowed  barley,  because  it  allows  time 
for  the  ploughings  to  be  repeated  before  the  sowing 
takes  place.  But,  in  general,  these  ploughings  are 
so  wholly  unnecessary  that  the  spring  sowings  require 
little  preparation  besides  that  which  may  be  given  with 
the  extirpator  or  harrow,  which,  in  this  season,  when 
there  is  usually  such  a  press  of  labour,  is  a  veiy  great 
advantage. 

Many  persons  fear  that  the  spring  cereal  plants  will 
be  laid  if  they  are  sown  on  so  rich  a  soil ;  but  experience 
ought  to  reassure  them,  such  will  never  be  the  case  if 
they  will  only  take  care  not  to  sow  the  seed  too  thick — ^a 
practice  which  is  at  once  superfluous  and  highly  in- 
jurious. Deep  ploughing  will  always  prevent  tike  com 
from  being  laid. 

3.  The  following  fundamental  rule  must  not  be  lost 
sight  of,  namely,  that  two  crops  of  grain  should  never 
be  allowed  to  succeed  each  other ;  but  that  they  should 
always  be  separated  by  an  intervening  crop  at  least, 
tmless  it  occurs  at  the  end  of  the  rototion,  when  the 
fallow  crops  are  to  succeed,  and  the  products  cannot 
be  so  much  injured  by  the  grounds  being  hardened 
and  infested  with  weeds. 

The  farmer  must  be  guided  in  the  selection  of  these 
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intervening  crops  by  the  number  of  the  divisions  of  land, 
and  by  the  wants  of  the  establishment.  They  may 
be  composed  of  clover,  vegetables,  oleaginous  plants, 
and,  in  short,  of  any  kind  which  does  not  belong  to  the 
gramineous  ckss. 

4.  It  is  absolutely  necessary  that  clover  should  be 
sown  on  a  good  soil  which  has  been  well  tilled  and 
thoroughly  manured.  It  is  usually  sown  with  the  crop 
which  succeeds  the  weeded  plante.  Where  this  is  the 
case,  there  is  no  reason  to  fear  the  success,  provided  it  is 
sown  in  a  proper  manner :  the  roots  then  penetrate  so 
far  into  the  soil  which  has  been  deeply  loosened,  that  it 
has  little  to  fear  firom  the  inclemency  of  winter ;  and  the 
old  saying  with  regard  to  clover,  doubtless  founded 
on  experience,  that  the  soil  becomes  tired  of  it,  is 
not  appUcable  here,  since  the  experiments  of  twenty  years 
may  be  adduced  to  prove  that  althouffh  it  should  be 
so.^  in  the  same  phJeveiy  fourth  yea^  it  wiU  flourish 
better  in  each  successive  crop. 

5.  In  rotations  of  longer  duration,  in  which  the  agri- 
culturist endeavours  to  obtain  the  utmost  possible  quantity 
of  manure  and  of  fodder,  and  to  bring  the  soil  into  the 
highest  possible  degree  of  fertility  of  which  it  is  capable, 
it  will  be  found  very  advantageous  between  two  crops  to 
raise  one  which  shall  not  be  suffered  to  arrive  at  maturity, 
but  is  mown  while  green  for  the  purpose  of  feeding  the 
cattle.  Vetches  and  buck  wheat  are  best  adapted  for 
this  purpose,  as  the  stubble  leaves  the  land  thoroughly 
prepared  for  the  reception  of  the  autumnal  com.  By 
means  of  products  of  this  nature,  it  is  possible  to 
obtain  in  the  same  year. 

Double  crops.  With  this  system  of  cultivation  there  is 
no  doubt  that  it  would  be  possible  to  obtain  double  crops  on 
several  divisions  at  once ;  but  in  the  climate  of  the  north  of 
Germany  and  on  extensive  farms  which  cannot  command  a 
sufficiency  either  of  labourers  or  of  teams,  it  is  not  so  easy 
a  matter  as  at  first  sight  it  may  appear  to  be. 

Crops  of  roots  sown  on  the  ploughed  stubble  of 
autumnal  com  certainly  do  sometimes  succeed  very  well 
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in  this  oountiy;  but,  in  order  to  obtain  a  crop,  they 
must  be  sown  very  quickly,  and  in  the  midst  of  all  the 
numerous  labours  that  attend  the  period  of  harvest.  I 
cannot  from  my  own  experience  offer  an  opinion  with 
regard  to  the  practice  recently  so  much  vaunted,  of 
sowing  carrots  in  the  spring  among  the  autumnal  crop  of 
rye ;  and  I  cannot  discover  any  trace  of  the  existence  of 
such  a  practice  among  the  English,  who  are  generally 
endeavouring  to  multiply  their  crops  as  much  as  possible. 
I  am  perfectly  well  aware  that  it  is  by  no  means  difficult 
to  obtain  a  second  crop  in  a  field  of  beans  or  maize, 
planted  in  rows,  and  cultivated  with  the  horse  hoe ;  and 
roots  may  be  advantageously  sown  between  the  rows  of 
these  plants  when  all  the  operations  belonging  to  their 
cultivation  have  been  performed.  A  field  of  vetches  will 
produce,  first,  vetches  to  be  mown  while  green;  then 
black  wheat,  which  may  also  be  mown  while  green,  and 
which  is  in  general  perfectly  successful ;  or  turnips,  which 
may  be  sown  equally  as  soon,  and  which  will  folly  repay 
the  expenses  of  their  cultivation :  sometimes  vetches  ace 
sown  twice  in  close  succession  for  the  purpose  of  being 
mown  while  green. 

7.  If  in  a  long  rotation  it  is  found  necessaiy  to  manure 
the  land  twice,  the  second  amelioration  is  never  applied 
to  a  crop  of  grain,  but  to  one  of  some  other  kmd;  and 
then  the  preference  is  always  given  to  a  crop  which  may 
be  mown  while  green,  because  the  vegetation  will  never 
be  so  great,  and  the  weeds  which  germinate  and  vegetate 
amongst  it  will  never  materially  injure  the  crop.  The 
ploughing  which  is  bestowed  on  the  ground  immediately 
after  the  removal  of  this  crop,  mixes  and  incorporates 
the  manure  with  the  soil,  and  the  former  is  thus  deprived 
of  that  degree  of  fermenting  warmth  which  tends  so 
much  to  accelerate  the  vegetation  of  young  wheat  plants, 
and  too  often  to  lay  them. 

8.  This  system  of  cultivation  does  not  require  that  one 
half  of  the  fields  shall  be  devoted  to  the  purpose  of 
raising  fodder  for  cattle;  but,  as  must  be  evident  from 
what  has  already  been  said,  merely  that  one  half  of 
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divisions  shall  be  devoted  to  the  production  of  grain  crops. 
The  farmer  is  perfectly  at  liberty  to  cultivate  all  or  any 
kind  of  products  for  sale  on  the  remaining  portions;  and, 
provided  he  has  a  sufficiency  of  manure,  there  is  nothing 
to  prevent  him  from  cultivating  those  plants  or  vegetables 
which  are  likely  to  prove  most  profitable.  But,  in  order 
to  secure  that  abundance  of  manure  which,  when  combined 
with  skilful  cultivation,  is  capable  of  producing  such 
astonishing  effects,  it  is  frequently  necessary  that  the 
farmer  should  content  himsetf  during  the  first  rotation 
with  a  small  portion  of  saleable  products,  in  order  to 
raise  a  store  of  future  provender  for  his  cattle. 

By  means  of  this  altemation  of  crops,  the  farmer  has 
it  in  his  power  either  to  pasture  his  cattle  on  a  portion  of 
the  fields,  or  to  feed  them  entirely  in  the  stable.  In  the 
former  case,  the  rotation  with  pasturage  is  brought  to  its 
highest  degree  of  perfection ;  and  the  latter  affords  im- 
deniable  advantt^es  in  those  positions  and  circumstances 
which  render  stail-feeding  difficult.  The  highest  pos- 
sible degree  of  produce  can  only  be  obtained  from  the 
soil  by  means  of  this  system ;  but  it  is  doubtful  whether 
the  highest  amount  of  profit  is  thus  obtained  from  the 
labour  which  is  applied  and  the  capital  which  is  invested. 

We  will  next  proceed  to  examine  the  system  of 

Alternate  Cultivation^  accompanied  by  a  suitable  Succemon 

of  Crops  and  PastwoffC. 

In  this  mode  of  cultivation,  one  portion  of  the 
land  is  laid  down  as  pasture  for  cattle,  and  some- 
times for  sheep  only..  But  the  soil  is  used  for  this 
purpose  while  in  very  good  condition;  and  in  order 
that  it  may  produce  the  desired  effect,  it  is  sown  with 
the  seeds  of  those  plants  which  are  best  fitted  for  pas- 
turage; and  thus  it  is  made  to  jrield  a  very  rich  and 
abundant  herbage,  which  is  capable  of  either  maintaining 
a  greater  number  of  cattle,  or  of  feeding  those  which  are 
kept  on  a  smaller  space.  Besides  this  advantage,  other 
kinds  of  fodder  are  likewise  cultivated,  either  for  the 
purpose  of  feeding  a  few  or  all  the  cattle  in  the  stalls 
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during  the  summer,  or  of  feeding  them  conjointly  in  the 
stalls  and  on  the  pastures,  so  that  it  may  never  be 
necessary  to  turn  the  anunals  on  the  pastures  too  early  in 
the  spring,  or  to  over  stock  them. 

Tins  system  of  cultivation  is  never  profitable  unless  the 
rotation  comprehends  at  least  eifrht  years.  If  the  cul- 
tivation  of  ^ain  be  not  much  restricted,  and  if  one 
division  is  set  aside  for  the  growth  of  fodder,  the  land 
does  not  bear  herbage  for  a  sufficient  length  of  time  to 
allow  the  realization  of  all  the  advantages  which  might  be 
expected  to  be  derived  from  it.  Excepting  in  small  farms 
on  which  stall-feeding  is  always  more  profitable  than  pas- 
turage, I  would  alter  the  period  allowed  for  the  rotation 
jfrom  six  or  seven  to  twelve  or  fourteen  years,  which 
numbers  would  render  the  transition  far  from  difficult. 

Eight  is  the  smallest  number  of  divisions  which  I 
consider  to  be  suitable  to  this  species  of  cultivation;  and 
I  should  recommend  the  following  rotations  (this  mark 
**  will  denote  the  times  when  it  will  be  necessary  to 
bestow  a  complete  amelioration,  and  this  one  *  will  mark 
the  period  when  a  moderate  manuring  vrill  be  sufficient) : — 

1.**  a  Beans  sown  in  lines » or    b*  Potatoes. 

3.  a  Autamnal  corn •     .  •    b    Spring  grain. 

9.     a  Clover  for  mowing b    Clorer  lor  mowing. 

4.  a  SprlBg grains .•••     ••     b    Antomnal  corn. 

5.*    a  Peas b*  Vetches. 

6.  a  Autamnal  grain • •••     ••    b    Autumnal  soil. 

7.  and  8.  PasturBge,  with  white  dorer  and  grasses. 

1.        Oats  on  the  hroken  up  pasture. .    or    ^*Potatoes. 
2.**  a  Beans  in  lines b    Spring  com. 

8.  a  Autamnal  com b*  Peas. 

4.*   a  Yetehes. b    Autumnal  com. 

6.     a  Spring  com. 

6.  a  Cloyer  for  mowing. 

7.  Pasturage. 

In  nine-crop  diyisions  :— 

1.     Oats  on  the  hroken  pasturage.        6.*   Peas  and  vetches. 
2,**  Weeded  crops  sown  in  lines*  7.     Autumnal  com. 

!:     K:  |:}PMturageaownwlthg«««. 

5.  Autumnal  com. 

Or:— 
1 .     Oats  on  the  broken  up  pasturage.     6.     Clover  for  mowing. 
2.**  Weeded  crops.  7. } 

8.     Bar^y.  8.V  Pasturage. 

4.*    Peas  and  vetches.  9.) 

6.  Autumnal  com. 
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In  teo*crop  dituions  :— 
1.     Oats  on  the  broken  vppastarage.     0.*    Peas  and  Tetchcs. 
8.**  Weeded  crops.  7.     Antaninal.eoni. 


'4 


s!     Antnmnal  com.  loij     1^^^«^' 

Should  the  farmer  wish  to  have  more  clover  and  less 
pasturage,  he  can  allow  the  former  to  remain  for  two 
years  and  deduct  one  year  fix)m  the  period  allotted  to 
pasturage. 


Or  the  rotation  may  be  thus  arranged:— 
1.**  Cabbages  and  peas.  6.     Aatamnal  com. 

8.     Antamnal  com.  7.     Spring  corn. 

3.*   Weeded  crops.  8.1 

4.     Barley.  9.  V  PasUirage. 

6.     CloTcr.  10.1 


Or,  if  the  soil  is  of  a  sandy  nature,  it  may  be  thus  arranged  :— 
1.     Black  wheat.  6.     Rye. 

8.     Rye.  7.1 

9.**  Weeded  crops.  8. 1  p..*„-.^. 

4.  Oats.  g>  Pasturage. 

5.  Spurrey.  10.  J 

In  eleven  dirlsions  :— 
1.     Oats.  7.«*  Cabbages. 

8.**  Weeded  crops.  8.     Autumnal  com. 

3.  Barley.  0.^ 

4.  CloTcr.  10.  >  Pasturage. 

5.  Autumnal  com.  11. J 

6.  Vetches  to  be  mown  while  green. 

Cabbage  should  never  be  cultivated  imless  there  is  a 
plentiful  supply  of  manure.  Whenever  this  is  not  the 
case,  the  vetches  must  be  succeeded  by  a  crop  of  autumnal 
com,  and  four  years  devoted  to  pasturage. 

Or^  the  rotation  may  be  arranged  as  follows:— 

1.**  Cabbage.  7.*    Peas  and  vetches. 

8.     Autumnal  com*  8.     Autumnal  and  spring  corn. 

3.*   Weeded  crops.  9. 1   «-.♦«—-, 

4.  Barley.  10./ ^••*"'*««- 

5.  Clover.  11.     Pasturage  until  the  middle  of 

6.  Autumnal  com.  summer. 

When  divided  into  twelve  years  :— 
1.     Vetches.  7.*    Peas. 

8.     Autumnal  corn.  8.     Autumnal  com. 

3.     Clover  for  mowing.  0.") 

6.**  Weeded  crops.  1 1.  f  ^■»"»'*B»' 

6.     Barley.  1S.J 

In  this  rotation,  likewise,  the  pasturage  in  the  twelfth 
year  may  be  broken  up  about  the  middle  of  summer  i 
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cabbages  may  also  be  substituted  for  vetches  in  No.  1,  if 
there  is  a  sufficiency  of  manure. 


1.  Vetches. 

2.  Autumnal  corn. 
3.**  Weeded  crops. 

4.  Barley. 

5.  Peas. 

6.  Aatamnal  com. 


Or:— 

7.  Beans  weeded. 

8.  Oats. 

0.     Clover  for  mowing. 
10."l 

11.  >  Pasturage. 
12.J 


When  there  are  fourteen  dlylsions  :^ 

1.**  Cabbages.         ^  8.     Clover. 

2.  Autumnal  com.  9.     Autumnal  com. 

3.  Peas.  10.     Oats. 

4.  Autumnal  com.  11.' 
6.**  Weeded  crops.  12. 

6.  Barley.  13. 

7.  Clover.  14. 


>  Pasturage. 


Or,  the  rotation  may  proceed  thus  :»- 

1.     Oats.  8.     Barley. 

2.**  Weeded  crops.  9,**  Beans  weeded. 

3.     Barley.  10.     Wheat. 

Clover.  11.^ 

Autumnal  com.  13!  f  P*»t««««- 

Peas.  14.J 


4. 
5. 
6. 
7. 


Rotations  comprising  a  greater  number  of  years  may 
be  considered  merely  as  repetitions  of  those  akeady  men- 
tioned, and  only  attended  with  various  modifications.  I 
shall  only  subjoin  a  rotation  of  twenty-four  years,  which 
has  actually  been  introduced  on  an  estate  on  which  three 
dairies  and  the  fields  appertaining  to  them  are  contiguous, 
so  that  these  are  all  included  in  one  whole ;  this  rotation 
is  practised  on  an  extent  of  3,000  acres,  and  is  as 
follows : — 


1« 

'  Cabbages. 

15. 

Autumnal  com. 

2. 

Autumnal  com. 

16. 

Clover  for  mowing. 

3.* 

Potatoes. 

17. 

Autumnal  corn. 

4. 

Barley. 

18. 

Vetches  for  mowing  and  tlien 

6. 

Clover  for  mowing. 

roots. 

6. 

Ditto,  ditto. 

19. 

Spring  corn. 

7. 

Autumnal  com. 

20. 

Peas. 

8.* 

Peas  and  vetches. 

21. 

Autumnal  corn. 

9. 

Autumnal  corn. 

22. 

Clover  for  pastaragc. 

lO."! 

23. 

Pasturage. 

11.^ 

>  Pasturage. 

24. 

Pasturage  of  spring  to  be  broken 

12.J 

up  early,  in  order  to  allow  time  for 

13. 

Oats. 

planting  cabbages. 

14.« 

'  Beans  weeded. 

If,  in  this  rotation,  it  should  be  necessary  to  fallow 

R 
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the  ground  completely  or  to  manure  it  with  marli  it 
should  be  done  as  much  as  possible  on  those  divisions 
which  are  least  in  use,  and  even  then  some  kind  of  pro- 
duct may  be  derived  from  the  soil  both  in  spring  and  in 
autimm ;  as,  for  example,  a  crop  of  vetches  to  be  mown 
while  green,  or  a  crop  of  radishes. 

The  rotation  of  which  we  are  about  to  speak,  is  pecu- 
liarly adapted  for  keeping  large  flocks  of  sheep,  to  which 
the  pasturage  is  devoted,  while  the  cattle  are  for  the  most 
part  fed  in  the  stalls. 

Alternate  Cultivation — with  Stall-Feeding  of  the  Cattle. 

The  following  is  one  of  the  distinguishing  characteris- 
tics of  this  system  of  cultivation :  the  cattle  are  fed  all  the 
year  round  on  fodder,  cut  expressly  for  that  purpose,  and 
are  never  turned  out  to  pasture  except  towards  the  end 
of  the  summer.  They  are  fed  in  stalls,  or  in  courts  or 
yards  constructed  for  the  purpose,  or  in  strong  moveable 
enclosures,  the  situation  of  which  is  changed  every  year,  and 
placed  near  to  those  divisions  of  land  which  are  intended 
to  furnish  the  principal  part  of  the  fodder.  In  some 
points  of  view,  the  practice  so  much  esteemed  in  some 
countries  may  be  comprehended  under  tins  head,  namely, 
giving  the  cattle  a  good  feed  in  the  stable  before  they  are 
turned  out  to  pasture. 

This  is  not  the  place  for  entering  into  any  arguments 
relative  to  the  advantages  of  the  one  of  these  systems  over 
the  other,  all  that  we  have  to  do  at  present  is  to  consider 
the  relation  in  which  they  stand  to  cultivation  in  general. 

The  following  are  some  of  the  principal  advantages 
attendant  on  this  species  of  cultivation. 

1 .  The  same,  or  even  a  larger,  number  of  cattle  can  be 
maintained  on  the  produce  of  a  much  smaller  extent  of 
ground. 

(a)  Because,  under  this  system,  the  fields  receive  a  pre- 
paration which  fits  them  for  the  production  of  those  vege- 
tables which  are  used  as  fodder.  Nor  is  the  propagation 
of  herbage  left  to  nature  alone :  the  farmer  sows  and  plants 
the  seeds  of  those  plants  which  are  best  adapted  for  the 
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nourishment  of  cattle,  and  which  are  most  Ukely  to  sue- 
ceed  in  the  soil  which  is  destined  to  receive  them.  By 
this  means  the  generative  powers  of  nature  are  brought 
into  full  action,  and  the  soil  is  made  to  produce  an  incom- 
parably greater  quantity  of  fodder  than  could  be  obtained 
from  it  under  any  other  course  of  cultivation. 

(b)  Because  this  species  of  cultivation  allows  the  plants 
destined  for  herbage  to  attain  their  highest  state  of  vege- 
tation, and  to  reach  that  point  of  development  at  which 
they  yield  the  utmost  amount  of  produce  of  which  they 
are  capable,  both  as  regards  quantity  and  quaUty.  In 
fact,  the  development  and  growth  of  most  of  the  plants 
destined  for  fodder  progressively  increases  to  a  certain 
point,  and  this  increase  is  irreater  in  proportion  as  they 
Approach  the  highest  degr^  of  perfection  which  they  ca^ 
attain  :  in  the  early  part  of  their  existence,  the  vegetotion 
is  very  weak  for  a  time,  but,  as  the  plant  becomes  more 
and  more  developed,  the  vegetation  is  accelerated ;  but 
when,  as  is  the  case  on  pasture  lands,  they  are  not  suffered 
to  attain  their  full  maturity,  the  utmost  amount  of  pro- 
duce cannot  be  derived  from  them.  The  plant,  however, 
ceases  to  grow  as  soon  as  it  has  flowered ;  and  in  propor- 
tion as  the  seed  is  developed,  the  stalk  and  leaves  lose 
some  part  of  the  nutritive  juices  which  they  previously 
contained.  It  is  therefore  evident  that  it  is  only  bv 
mowing  that  they  can  be  made  to  yield  the  highest  aa« 
vantages,  as,  when  this  is  performed  at  the  proper  season, 
the  plant  not  having  been  weakened  by  the  formation  of 
seeds,  will  frequently  put  forth  new  shoots,  which,  if 
allowed  to  remain,  may  attain  an  equal  degree  of  perfec- 
tion. 

{c)  Because,  in  this  system,  the  plants  are  not  crushed^ 
destroyed,  and  trodden  down,  or  their  vegetation  retarded 
by  the  pressure  of  the  feet  of  the  cattle. 

Experience  proves  that  by  this  method  one  half  of  a 
given  extent  of  land  may  be  made  to  3rield  an  equally 
abundant'and  rich  provender  as  that  which,  under  other 
circumstances,  would  be  derived  from  the  whole;  and 
thus  one-half  will  be  left  at  liberty  to  be  applied  to  any 
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other  purpose,  and  yet  an  equal  if  not  a  larger  number 
of  auimals  may  be  profitably  kept. 

2.  Cattle  are  kept  principally  for  the  dung  which  they 
yield,  and  it  is  only  under  this  system  that  it  is  possible 
to  collect  and  obtain  the  utmost  quantity  of  manure. 

In  every  system  of  cultivation  wherein  the  cattle  are 
fed  on  the  pastures,  the  principal  part  of  the  dimg  voided 
by  them  diuin^  the  smnmer  is  scattered  abroad.  Those 
excrements  which  fall  on  the  herbage  are  totally  lost  for 
all  purposes  of  cultivation,  and  they  appear  to  c^ord  but 
little  benefit  to  those  spots  on  which  they  fall ;  for  the 
dung  which  is  voided  over  old  pasture  grounds  on  which 
cattle  constantly  graze,  does  not  appear  to  augment  the 
vegetation  of  the  herbage  in  an  equal  proportion.  It  fre- 
quently produces  no  other  effect  on  the  plants  on  which 
it  falls  than  giving  it  a  disagreeable  taste,  which  disgusts 
the  cattle;  and  the  knowledge  of  this  fact  frequently  leads 
the  herdsmen  to  collect  the  lumps,  and  appropriate  them  to 
their  own  use.  The  loss  is  not  so  great  where  the  dung 
is  voided  over  fields  laid  down  to  rest;  but  even  then  the 
principal  part  of  it  is  evaporated,  and  the  land  does  not 
derive  one-tenth  part  of  the  advantage  which  would 
accrue  to  it  if  the  same  quantity  of  manure  was  carefully 
collected,  prepared,  and  properly  mingled  with  the  soil. 

3.  In  cultivation  combmed  with  stall-feedinff  of  cattle, 
it  is  much  easier  to  make  crops  of  fodder  and  of  grain 
succeed  each  other  alternately,  than  imder  any  other 
system ;  and,  therefore,  all  the  numerous  advantages  that 
attend  this  union  and  alternation  of  products,  are  better 
attained.  It  admits  those  plants  which  are  destined  for 
fodder  to  be  cultivated  in  such  an  order  and  succession  as 
shall  offer  the  least  possible  degree  of  interruption  to  the 
succession  of  crops  destined  for  sale,  and  particularly  to 
the  com  crops ;  and  as  the  former  are  a  preparation  for 
the  latter,  and  are  principally  intended  to  clean  the  soil 
and  render  it  loose  and  fertile,  they  render  the  operation 
of  fallowing  altogether  superfluous,  and  form  a  very  ad- 
vantageous substitute. 

4.  This  system  likewise  furnishes  the  cattle  with  a 
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regular  and  abundant  supply  of  succulent  and  agreeable 
food  all  the  year  round,  provided  the  proportion  and  suc- 
cession of  the  fodder  crops  is  properly  [^regulated.  CSon- 
sequently,  the  health  and  strength  of  the  animals  is  pre-* 
served  and  sustained,  and  they  are  thus  rendered  more 
capable  of  work,  and  made  to  yield  a  higher  amount  of 
profit.  When  cattle  are  fed  on  pastures,  this  will  never 
be  the  case,  unless  the  herbage  is  uncommonly  rich  and 
abundant,  on  account  of  the  inequality  which  is  frequently 
found  to  exist  in  the  fertility  of  pastures  in  diflferent  years, 
whether  distant  or  successive. 

Where  stall-feeding  is  practised,  the  excess  of  fodder 
which  the  cattle  do  not  consume  in  one  year  may  be  re- 
served for  some  other  season  which  is  less  fertile ;  besides, 
it  is  very  beneficial  to  the  cattle  to  have  dry  food  mingled 
with  their  green  meat. 

By  means  of  this  system,  therefore,  it  is  not  only  pos- 
sible always  to  feed  the  cattle  regularly,  but  also  to  pre- 
serve a  steady  equilibrium  in  all  the  other  parts  of  the 
rural  economy ;  since  not  only  an  average  quantity  of 
manure  may  be  reckoned  upon  every  year,  but  the  farmer 
may  likewise  consider  that,  when  he  has  a  superabundance 
of  fodder,  he  can  always  increase  the  number  of  his  live 
stock  if  he  thinks  proper,  or  deems  that  such  a  course 
will  tend  to  augment  either  his  profits  or  the  quantity  of 
manure  likely  to  be  derived. 

5.  Lastly,  it  has  not  only  been  proved  by  the  results 
of  innumerable  experiments,  that  cattle  can  be  maintained 
in  perfect  health  by  means  of  stall-feeding,  especially  if 
occasionally,  when  they  are  taken  out  to  water  or  to  bathe, 
they  are  aUowed  some  exercise  in  the  open  air,  but  also 
that  they  are  thus  preserved  from  several  very  dangerous 
diseases  to  which  animals  that  are  depastured  are  liable, 
such  as  inflammation  of  the  spleen,  &c. ;  and  that 
they  are  far  less  disposed  to  catch  infectious  diseases ; 
so  much  indeed,  is  this  the  case,  that  in  some  coun- 
tries where  this  system  of  feeding  is  generally  esta- 
blished it  seldom  happens  that  any  disease  spreads  very 
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far.  At  any  rate,  it  is  evident  that^  at  such  a  period,  this 
mode  of  feeding  has  decided  advantages  over  the  grassing 
of  cattle  in  open  fields  or  pasture  grounds,  even  if  it  is 
not  superior  to  pasturing  them  in  enclosures. 

It  is  evident  that  the  objections  alleged  against 
stall-feeding  and  the  consequent  perfection  of  cultivation, 
are  not  tenable  if  separately  considered ;  nevertheless  it 
cannot  be  denied  that,  when  united  together,  they  may, 
under  certain  circumstances,  render  the  expediency  of  the 
adoption  to  be  very  doubtful,  and  even  plead  strongly  in 
favour  of  pasturage  when  combined  with  a  good  rotation. 
In  districts  or  countries  where  the  details  and  arrange- 
ments connected  with  stall-feeding  are  yet  unknown,  or 
where  the  servants,  or  those  charged  with  the  duty  of  in- 
specting all  the  operations  and  proceedings,  are  preju- 
diced against  it,  this  system  wiU  require  more  minute  and 
careful  attention  than  can  be  bestowed  upon  it  by  a  per- 
son who  is  at  the  same  time  occupied  in  directing  several 
other  branches  of  rural  economy.  Previous  to  the  intro- 
duction of .  stall-feeding,  it  will  always  be  necessary,  in 
order  to  secure  success,  to  hire  men,  expressly  for  that 
purpose,  who  are  capable  of  managing  it  properly. 

This  system  requires  a  considerably  larger  circtdatinff 
capital,  not  so  much  for  itself  as  for  the  maintenance  of 
the  vigorous  cultivation  with  which  it  is  associated.  It 
therefore  appears  to  be  peculiarly  suited  to  those  places 
and  circumstances  in  which,  so  far  from  being  obUged  to 
derive  a  great  portion  of  his  income  from  the  soil,  the 
agriculturist  possesses  a  surplus  on  which  he  can  draw 
whenever  occasion  requires  it ;  because,  if  the  contrary 
was  the  case,  he  might  not  always  find  it  easy  in  a  large 
undertaking  to  raise  the  necessary  funds  for  defraying  the 
cost  of  labour  and  the  other  expenses  attendant  on  this 
system.  Wherever  the  quantity  of  capital  is  circum- 
scribed, alternate  perfectionated  cultivation  with  pastur- 
age will  be  found  much  more  advantageous,  especially  at 
the  commencement,  and  afterwards  it  will  be  much  easier 
to  make  the  transition  to  stall-feeding.     On  the  other 
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hand,  the  advantages  attendant  on  this  mode  of  feeding 
cattle  are  increased  in  proportion  to  the  value  of  the 
soil,  and  the  tillage  and  ameUorations  which  are  be* 
stowed  upon  it. 

There  is  no  case  in  which  so  Uttle  profit  is  derived 
firom  this  system  as  when  it  is  practised  on  estates  com- 
posed for  the  most  part  of  sandy  earth,  which  contains 
less  than  twenty-five  parts  in  every  hundred  of  argilla- 
ceous clay  and  mould.  Soils  of  this  nature  are  materially 
benefited  by  long  periods  of  what  is  called  "  repose,  or 
rest,"  by  being  left  untilled,  and  by  being  pastured 
by  cattle :  they  thus  acquire  some  degree  of  consistency, 
which,  however,  they  would  soon  entirely  lose  if  they  were 
too  firequently  ploughed. 

Land  of  this  kind  is  also  less  suitable  for  cattle  than 
(or  pasturing  sheep,  and  for  which  animals  stall-feeding  has 
yet  been  Uttle  introduced.  Notwithstanding  the  abun- 
dant manuring  which  this  system  enables  the  farmer  to 
bestow,  there  is  always  a  great  degree  of  uncertainty 
attending  the  cultivation  of  plants  for  summer  fodder,  on 
account  of  the  occurrence  of  periods  of  drought.  How- 
ever sure  the  farmer  may  feel  of  the  success  of  the  crops 
of  roots  destined  for  the  winter  fodder,  he  never  can 
divest  himself  of  a  dread  of  the  failure  of  the  other  crops. 

A  distinction  has  been  made  between  complete  and 
partial  stall-feeding.  The  latter  does  not  signify  the 
practice  which  is  sometimes  met  with,  that  of  feeding  one 
half  of  the  animals  in  the  stable  while  the  others  are 
turned  out  to  pasture,  but  it  is  giving  all  the  animals  one 
portion  of  their  food  in  the  stable  and  the  rest  on  pasture 
grounds. 

Many  persons  have  regarded  this  mode  as  by  far  the 
most  profitable  manner  of  feeding  cattle,  and  the  more 
so  as  the  quantity  of  milk  obtained  from  cows  fed  in  this 
way  is  much  greater  than  under  any  other  circumstances. 
The  change  in  the  kind  of  food  is  certainly  calculated  to 
give  the  animals  a  better  appetite,  and  also  to  stimulate 
their  digestive  organs  to  healthy  action.  This  practice  is 
peculiarly  adapted  to  farms  which  are  contiguous  to  Iwids 
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which,  either  fix>m  the  dread  of  inundations  or  from  some 
other  cause,  can  only  be  used  as  pastures,  and  which^ 
nevertheless,  are  not  sufficiently  extensive  or  fertile  to 
supply  the  cattle  with  all  the  food  which  they  require  for 
their  maintenance  during  the  summer. 

Stall-feeding  may  be  associated  with  various  systems 
of  cultivation,  among  which  the  three  following  are  the 
principal  modes : — 

The  first  and  most  ancient  method  of  procuring  a  sup« 
ply  of  fireen  provender  for  the  cattle  durinff  the  summer, 
^insists  in  (^voting  certain  enclosures  or  fields  to  the 
growth  of  clover.  Pieces  of  land  near  to  the  farm  build* 
ings  are  usually  chosen  for  this  purpose;  and  these  are 
sown  every  third  year,  and  not  unfrequently  in  the  first 
year  and  with  the  first  crop  of  com,  with  clover,  which 
is  to  be  cut  while  green ;  or,  where  the  nature  of  the  soil 
will  admit,  with  lucem.  When  this  fodder  is  taken  off 
the  land,  roots  or  cabbages  are  cultivated  for  one  or  two 
years,  and  sometimes  a  crop  of  com  or  of  some  leguminous 
plant,  and  then  the  land  is  sown  anew  with  fodder-plants. 
But  these  enclosures  consume  a  very  great  quantity  of 
the  manure,  and  without  frequent  and  repeated  ameUora- 
tions,  the  clover  crops,  following  so  quickly  on  each  other, 
cannot  be  made  to  succeed  at  all.  The  principal  object 
of  the  cultivation  of  fodder,  and  of  stall-feeding  in  gene- 
ral— ^that  of  procuring  the  greatest  quantity  of  manure 
for  the  whole  extent  of  the  fields — ^is  here  entirely  lost ; 
and  thus  the  otherwise  absurd  reproach  so  often  made  to 
the  cultivation  of  green  fodder,  namely,  that  it  requires 
more  manure  than  can  or  ought  to  be  bestowed  on  it, 
becomes,  in  some  respects,  tme.  Another  consequence 
of  this  method  is  the  annihilation  of  a  second  advantage 
attendant  on  the  stall-feeding  of  cattle,  and  the  consequent 
cultivation,  viz.,  the  alternate  succession  of  green  crops 
with  crops  of  grain  on  the  fields  ;  a  dead  fallow  must  be 
introduced,  or  the  land  wiJl  speedily  become  infested  with 
weeds.  It  is  only  when  sown  on  open  fields  and  intro- 
duced into  the  general  rotation,  that  the  green  crops  can 
fully  attain  the  end  for  which  they  were  destined,  that 


STSTBMS   OF  CULTIVATION.  249 

they  will  effect  a  chemical  amelioration  in  the  soil  by 
means  of  the  manure  which  is  applied  to  them,  and  a 
mechanical  amehoration  in  it  by  means  of  the  loosening 
and  cleansing  tendency. 

The  cultivation  of  plants  for  fodder  on  separate 
enclosures  can  therefore  only  be  regarded  as  a  very  injudi- 
cious if  not  a  pernicious  means  of  procuring  some 
additional  provender  for  the  cattle,  on  farms  submitted 
to  the  system  of  fallows,  or  of  non-perfectionated  alternate 
cultivation  with  pasturage ;  and  it  is  utterly  opposed  to 
the  end  which  stall-feeding,  as  it  is  generally  conducted, 
has  in  view.  An  enclosure  of  inconsiderable  extent 
situated  near  the  farm  buildings,  and  sown  with  perennial 
fodder  plants,  or  with  lucem  or  grasses  for  mowing,  may, 
nevertheless,  occasionally  be  found  useful,  and  may  tend 
to  facilitate  the  complete  stall-feeding  of  cattle  by  fur- 
nishing a  supply  of  provender  at  periods  when  it  could 
not  be  obtained  elsewhere. 

The  second  method  of  obtaining  fodder  by  cultivation 
consists  in  introducing  the  crops  into  the  triennial  rotation 
in  the  place  of  the  fallow.  We  have  already  spoken  of 
this  method,  which  was  principally  propagated  by  Schubart, 
and  have  stated  the  advantages  which  may  be  expected 
from  it,  and  the  evils  it  possibly  may  produce.  This 
mode  does  not  deprive  the  soil  of  any  portion  of  fertiUty; 
but,  on  the  contrary,  when  the  clover  is  vigorous,  thick^ 
and  free  from  weeds,  it  communicates  additicmal  suc- 
culency  and  nutrition  to  the  land.  But  the  clover  crop 
can  only  be  expected  to  possess  these  three  advantages 
under  the  triennial  rotation,  where  it  has  been  sown  on 
peculiarly  fertile  ground,  and  where  it  is  only  sown 
once  in  nine  years  in  the  same  place.  The  occasional 
failure  and  the  frequent  scantiness  of  the  crops  on  estates 
which  do  not  possess  that  additional  extent  of  meadow 
land  which  is  absolutely  necessary  to  secure  an  adequate 
maintenance  for  the  cattle  throughout  the  summer  and 
winter,  has  caused  this  method  to  be  everywhere  aban- 
doned except  in  the  most  fertile  districts;  and  the  system 
of  stall-feeding  has,  in  consequence^  fallen  into  disuse. 
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Where  the  failure  of  the  clover  has  been  attributable  to 
accidents,  many  industrious  and  persevering  agriculturists 
have  endeavoured  to  remedy  the  evil  by  sowing  vetches, 
or  a  mixture  of  various  plants  which  may  be  mown  while 
green,  or  by  cutting  down  their  peas  to  feed  the  cattle ; 
but  where  this  failure  has  repeatedly  occurred,  and  has 
evidently  been  occasioned  by  some  fault  in  the  system 
itself,  tW  have  found  themselves  compelled  to  renounce 
it  altogether :  some  few  fanners  have  persisted  in  this 
mode  of  cultivation  until  their  land  became  completely 
choked  with  weeds. 

The  third  method,  and  the  only  one  which  has  hitherto 
appeared  to  be  really  successful,  or  on  which  stall-feeding 
can  be  based  with  any  degree  of  certainty,  is  that  of 
alternate  perfectionated  cultivation,  in  which  clover  is 
always  sown  on  a  soil  that  has  been  deeply  ploughed,  and 
still  retains  all  the  fertility  produced  by  the  recent  amelio- 
ration, and  where  it  is  possible  to  procure  an  auxiliary  by 
the  cultivation  of  other  plants,  as  fodder  for  the  middle 
of  sununer,  antumn,  and  winter,  so  that  the  cattle  may 
receive  rich,  abundant,  and  succulent  food  in  every  season 
of  the  year.  We  have  already  given  a  detailed  account 
of  the  principles  on  which  this  system  is  founded ;  and 
as  we  shall  have  occasion  to  allude  to  it  again  when 
treating  of  the  cultivation  of  plants  and  the  feeding  of 
cattle,  we  shall  not  enlarge  further  upon  it  at  present. 

We  shall  here  confine  ourselves  to  an  enumeration  of 
those  rotations  which,  taking  into  consideration  the 
number  of  divisions  of  the  land,  produce  the  greatest 
quantity  of  fodder,  and,  consequently,  of  manure,  and 
with  the  sacrifice  of  the  least  possible  portion  of  the 
crops  destined  for  sale. 

We  will  suppose  that  the  soil  consists  of  argillaceous 
earth,  which  contains  at  least  thirty  parts  in  a  hundred  of 
alumine  and  humus,  and  at  most  seventy  parts  of  silex 
in  a  hundred ;  such  a  soil  as  in  wheat-land  would  be 
termed  second-rate,  in  barley-land  first  and  second-rate, 
or  among  good  soils  would  be  classed  as  average  or 
middling  land.    Clover  certainly  will  also  succeed  on  a 
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Kghter  soil,  which  contains  fix)m  twenty-five  to  thirty  parts 
in  a  hundred  of  almnine,  provided  that  the  land  has  been 
properly  manured ;  but  the  success  is  so  very  uncertain 
in  dry  years  that  no  reliance  can  be  placed  upon  it,  where 
all  the  fields  or  even  where  only  some  of  the  divisions  are 
composed  of  land  of  so  fight  a  nature ;  on  estates  of  this 
kind,  therefore,  as  we  have  already  said,  alternate  per- 
fectionated  cultivation  is  always  less  casual.  In  making 
choice  of  the  crops  which  are  to  form  parts  of  these 
rotations,  attention  must  always  be  paid  to  the  more  or 
less  argOlaceous  nature  of  the  soil,  as  well  as  to  the 
calcareous  matter  and  to  the  humus  which  has  been  more 
recently  added  to  it.  We  shall  give  some  directions  with 
regard  to  the  manner  in  which  these  considerations  ought 
to  influence  the  choice  of  the  rotation : — 

Four  Crop  Diviaions, 

1.**  Weeded  crops,  and  in  this  number  beans  sown  in  rows  may  be  included. 

2.  Barley. 

3.  Clover. 

4.  Rye  or  wheat* 

From  some  incomprehensible  misconception,  this 
rotation,  which  is  practised  by  a  great  number  of  Engfish 
agriculturists,  and  which  I  used  formerly  to  foUow  upon 
a  smaU  farm  of  my  own,  has  been  regarded  by  many 
persons  as  the  only  form  of  alternate  cultivation.  It  is, 
however,  suitable  to  estates  of  a  very  limited  extent ;  on 
large  properties  it  is  found  advantageous  to  increase  the 
number  of  divisions. 

Five  Crop  Divisions, 

After  the  autumnal  com,  a  crop  of  oats  may  be 
obtained  fi*om  the  land  without  causing  any  bad  effects, 
the  succeeding  weeded  crop  being  intended  to  clear  and 
clean  the  ground.  In  the  experiments  which  I  have 
made  with  regard  to  the  rotation,  I  find  that  oats, 
when  compared  with  other  crops,  are  not  sufficiently 
profitable  to  induce  me  to  persevere  in  cultivating  them. 
In  those  places  where  the  great  object  in  view  is  to 
secure  as  large  a  proportion  of  fodder  for  the  cattle  as 
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poasible,  the  clover  may  be  suffered  to  remain  upon  the 
ground  for  two  years. 

Six  Crop  Divisions. 
The  four  first  follow  in  the  same   order  as  those 
mentioned  above. 

5.*    Peas;  which,  if  secessarj^  may  be  succeeded  by  yetchea  to  be  mown 
while  green. 
6.     Rye. 

In  these  rotations  I  usually  prefer  autumnal  com 
to  spring  com  ;  the  produce  of  the  former  being  more  to 
be  depended  upon,  the  crop  yielding  a  much  greater 
quantity  of  straw,  and  the  operation  of  sowing — especially 
if  carried  into  effect  with  the  proper  instmments — being 
much  more  easily  accomplished  after  the  fallow  crops. 
Should  any  imforseen  occurrence  prevent  the  whole  of 
the  land  from  beinff  sown  in  the  autumn,  it  is  always 
possible  to  sow  the  ^maining  part  with  spring  com. 

Seven  Crop  Divisions. 

Here  also  a  crop  of  oats  may  be  obtained  after  the  rye 
crop.  In  the  greater  number  of  cases,  however,  those 
persons  who  wish  to  preserve  the  fertiUty  of  their  land, 
and  also  to  establish  the  stall-feeding  of  their  cattle  upon 
a  secure  foundation,  will  do  well  to  allow  the  clover  to 
remain  upon  the  ground  for  two  years,  and  content 
themselves  with  two  crops  of  autumnal  grain,  one  of 
spring  com,  and  the  half  or  two-thirds  of  a  division  sown 
with  peas.  Here,  and  in  every  case  where  a  super- 
abundance of  root  crops  is  found  in  the  first  division, 
beans  sown  in  rows  and  tilled  with  the  hoe  may  be 
substituted ;  and  after  these  have  received  the  last  tillage, 
radishes  may  be  sown  with  advantage  between  the  rows ; 
and  these  latter  may  also  be  sown  after  vetches  which 
have  been  mown  whUe  green ;  but  they  must  be  removed 
very  early,  in  order  to  make  way  for  the  autumnal  com. 

Eiffht  Crop  Divisions. 

1  .**  Weeded  root  crops.  6.*  Peas. 

3.      Barley.  6.  Rye. 

3.  CIoTcr.  7.  Vetches. 

4.  Oats.  6.  Bye. 
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Or:— 

1.**  Weeded  root  crops.  5.  Rye. 

2.  Barley.  6.*  Peas  and  vetches. 

3.  CioTcr.  7.  Rye. 

4.  Clover.  8.  Oats. 

Nine  Crop  Divisions, 

1.**  Weeded  root  crops.  6.*  Peas. 

2.     Barley.  7.  Barley. 

3  and  4.  Clover.  8.  Vetches* 

5.  Rye.  9.  Rye. 

Ten  Crop  Divisions. 

I.**  Weeded  root  crops.  6.  Wheat. 

2.  Barley.  7.  Peas. 

3.  Clover.  8.  Rye. 

4.  Ditto^  broken  up  after  the  first  9.*  Vetches  to  be  mown  while  green 
cutting.  10.  Rye. 

5.*    Cabbages. 

In  order  to  cultivate  cabbages,  which  crop  is  peculiarly 
adapted  to  this  rotation,  the  farmer  must  have  an 
abundance  of  manure  at  his  disposal ;  but  with  such  a 
succession  of  crops  he  will  soon  be  possessed  of  that 
powerful  auxiliary  to  his  cultivation. 

Eleven  Crop  Divisions, 
The  same  as  the  foregoing,  with  the  addition  of  a  crop 
of  oats  after  the  rye. 

Twelve  Crop  Divisions. 


rows,    and 


1.**  Weeded  root  crops.                         7. 

Wheat. 

2.      Barley.                                            8. 

Peas  and  vetches. 

3.     Clover.                                           9. 

Rye. 

4.     Clover.                                          10.* 

Beans     sown     in 

6.     Clover  broken  up  after  the  first 

radishes. 

cutting.                                                    11. 

Barley. 

6.*   Cabbages.                                    12. 

Rye. 

Or,  should  it  be  deemed  expedient  to  endeavour 
to  obtain  a  still  greater  quantity  of  those  products  which 
find  a  ready  and  profitable  sale,  the  farmer  may,  if  he 
finds  himself  in  possession  of  a  sufficiency  of  manure, 
break  up  the  clover  on  the  fourth  division  immediately 
after  the  first  cutting,  and  arrange  the  latter  part  of  the 
rotation  as  follows : — * 

6.*  Cabbages.  9.**  Tobacco. 

6.  Wheat.  10.     Wheat 

7.  Vetches.  11.     Beans,  succeeded  by  radishes. 

8.  Rye.  12.     Barley. 

*  The  temperature  of  the  north  of  Germany,  for  which  these  rotations  are 
particularly  adapted.  Is  too  unihvourable  to  lucerne  to  admit  of  the  author's 
intrododng  that  plant  Into  bis  saecessionfl  of  crops ;  but  such  is  not  the  case 


264  TH£   ECOKOMT  OF  AaBICULTURE. 

The  Transition  front  one  Rotation  to  another. 

No  prudent  agriculturist  will  exchange  his  present 
system  of  cultivation  for  another  even  a  better  one, 
without  maturely  weighing  and  considering  all  the  cir- 


in  France,  for  lucerne  always  thrlTCB  wonderfully  well  there;  and  when  it  is 
cultivated  on  land  that  has  heen  properly  manured,  deeply  and  carefolly 
ploughed,  and  thoroughly  cleaned  from  weeds,  and  which  is  not  of  too  argil- 
laceous a  nature,  nor  too  much  disposed  to  become  dry  and  hard,  but  has  a 
tendency  to  retain  water  and  moisture,  this  plant  will  prove  the  most  advan- 
tageous of  all  those  which  are  cultivated  for  the  purpose  of  feeding  cattle. 
Without  any  wish  to  anticipate  those  details  which  properly  belong  to  that 
portion  of  the  work  which  treats  of  the  cultivation  of  vegetables,  1  must, 
nevertheless,  here  observe,  that  lucerne  will  yield  plentiful  crops  for  four,  six, 
eight,  and  sometimes  ten  years,  according  to  the  care  bestowed  upon  the 
sowing  and  the  treatment  of  it;  but  the  finest  and  most  abundant  crop  is  pro- 
duced in  the  third  year;  from  that  time  it  l>ecome9  more  or  less  mixed  with 
weeds,  which,  in  the  end,  entirely  choke  it.  In  places  where  there  is  a  great 
extent  of  meadow  land,  and,  consequently,  where  the  wind  scatters  the  seed 
of  gramineous  plants  in  all  directions,  the  lucerne  becomes  deteriorated  much 
sooner  than  in  those  situations  where  the  greater  part  of  the  land  by  which  it 
is  surrounded  is  submitted  to  the  action  of  the  plough  and  to  a  good  rotation. 
Bat  it  sometimes  happens  that  the  plants  which  thus  become  mingled  with  the 
lucerne  are  so  well  adapted  for  fodder  and  yield  such  a  plentiful  and  useful 
produce,  that  it  still  continnes  to  be  advantageous  to  suffer  the  lucerne  to 
remain  on  the  ground. 

The  propriety  and  utility  of  cultivating  old  laceme  ground,  will  depend,  in  a 
great 'measure,  upon  local  considerations,  and  upon  the  relative  advantages 
which  the  soil  might  be  made  to  produce  in  each  of  these  occupations ;  but  if 
the  lucerne  has  b^  suffered  to  remain  upon  the  ground  until  the  plants  perish 
of  their  own  accord,  it  becomes  absolutely  indispensable  that  the  soil  should 
be  thoroughly  and  abundantly  manured,  carefully  cleared  of  weeds,  and  also 
allowed  a  very  considerable  interval  of  repose ;  without  the  fulfilment  of  these 
conditions  there  will  be  every  reason  to  fear  that  the  lucerne  will  not  succeed 
when  sown  afresh. 

In  districts  where  the  soil  is  easily  tilled,  and  where  labourers  are  not  scarce 
or  wages  expensive,  it  appears  to  be  advantageous  to  allow  the  lucerne  to 
remain  on  the  ground  for  five  years  only,  and  then  to  plough  it  up  and  sow 
autumnal  com,  for  which,  under  these  circumstances,  this  plant  forms  an  ex- 
cellent preparation.  After  one,  or  even  two  consecutive  crops  of  winter  cereal 
plants,  which  will  succeed  very  well  without  manuring,  and  in  which  it  is  only 
necessary  to  keep  the  soil  free  from  weeds,  a  cleaned  crop  may  be  made  to  su- 
pervene, such  as  potatoes  or  beet-root,  which  seem  to  me  in  this  place  to  succeed 
better  than  carrots  or  mta«bagas. 

I  will  here  give,  as  an  example  of  this  kind  of  cultivation,  the  excellent  ro- 
tation which  M.  Chas.  Pictet  has  used  for  some  years  past.  This  gentleman 
is  a  zealous  agriculturist,  and  one  who  devotes  his  whole  attention  to' the  study 
of  that  science,  and  to  the  propagation  of  new  and  enlightened  views  of  every 
portion  of  it.  I  extract  this  rotation  from  No.  12  of  the  **  Bibliothica  BrI- 
tannica,'*  Dec.,  1610,  in  which  work  the  author  describes  it  in  a  manner  which 
is  at  once  lucid,  instructive  and  interesting.  I  must  also  add,  that  I  have 
had  frequent  opportunities  of  observing  the  admirable  manner  in  which  it  acts 
on  an  estate  cultivated  by  M.  Pictet,  at  Lancy  : — 

I.  Potatoes,  preceded  by  the  ground  having  been  deeply  dug  up  with  a  spade. 

9.  Wheat,  thoroughly  manured  with  dung  spread  over  the  seed  in  the  winter, 
which  improves  the  surfiice  of  the  soil  and  ensures  the  success  of  the  clover 
which  is  town  on  it  in  the  ipxiDgy  and  then  oovered  by  a  long-tined  hMWw* 
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cumstances  of  his  situation.  We  are  now  about  to  lay 
down  a  few  general  rules  on  this  head,  which  will  be 
found  applicable  to  almost  every  situation  and  locaUty. 

In  the  first  place,  the  transition  to  a  more  perfect 
rotation  cannot  be  effected  without  the  outlay  of  a 
considerable  capital.  There  certainly  are  cases  in  which 
this  end  may  be  attained  by  the  outlay  of  a  large  or 
small  sum,  but  much  sooner  and  more  effectually  with  the 
former  than  with  the  latter,  supposing  that  the  director 
of  each  undertaking  possesses  an  equal  degree  of  skill. 
In  order  to  augment  the  quantity  of  fodder  which  is  the 
groundwork  of  all  ameliorations,  a  temporary  sacrifice  of 
some  portion  of  the  saleable  products  must  be  made; 
and  this  can  only  be  done  by  diminishing  the  extent  of 
gromid  sown,  Ad  which  diminution  cannot  be  compen^ 
sated  by  any  augmentation  of  the  produce  of  the  remain- 
der; or  else  by  diminishing  the  allowance  of  manure, 
and  employing  a  portion  of  it  in  the  cultivation  of  plants 
for  the  purpose  of  feeding  cattle.  To  this  must  be  added 
the  expenses  attendant  on  the  necessary  increase  of  live 
stock,  servants,  and  labourers.      It  is  quite  a  mistaken 


8.  Two  cuttings  of  cloTer. 

4.  Wheat,  and  sometimes  roots  as  a  second  crop. 
6«  Potatoes,  as  In  the  first  year. 

6.  Wheat,  as  in  the  second  year,  hut  with  this  difference,  that  lucerne  is  sown 
instead  of  clover  in  the  spring. 
7  and  8.  Lucerne. 

9.  Lucerne,  tliorongUy  manured  during  the  winter. 

10.  Lucerne,  hroken  up  in  the  summer. 

11.  Wheat. 

12.  Wheat,  succeeded  hy  radishes. 

This  rotation  is  far  from  being  an  expensiye  one  to  M.  Pictet,  and  for  the 
following  reason.  The  greater  part  of  the  potatoes  are  cultiyated  by  the  poor 
people  in  the  neighbourhood,  who,  in  return,  receive  one  half  of  the  produce, 
which  serves  to  prevent  them  ftom  suffering  from  want  Thus,  M.  Pietet  Is 
the  benefactor  of  a  great  number  of  poor  families,  at  the  same  time  that  he 
derives  his  own  share  of  benefit.  I  would  advise  all  my  readers  to  peruse  the 
aeeount  which  this  gentieman  himself  gives  of  his  rotation,  and  only  regret 
that  I  cannot  transcribe  the  whole  of  it  here*  Sainfoin  ought  not  to  be  for- 
gotten :  this  plant  is  calculated  as  well  as  lucerne  for  alternate  rotations.  The 
produce,  certainly,  is  not  so  abandant  as  the  other ;  but  it  does  not  require  so 
mach  manure,  and  will  fiourish  on  sandy  and  graveliy  soils,  where  lucerne  can 
never  be  made  to  vegetate  with  any  degree  of  success.  Besides  the  seed  of 
sainfoin  being  much  more  expensive  than  that  of  lucerne,  it  is  scarcely  worth 
wliile  to  sow  fields  with  this  plant  merely  for  a  limited  number  of  years.  — 
Fbbnch  Traits. 
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notion,  however,  to  reckon  these  outlays  as  so  many 
sacrifices:  they  are  neither  more  nor  less  than  sums 
advanced  for  the  purpose  of  communicating  fresh  vigour 
and  greater  activity  to  all  the  operations ;  and,  unless 
some  extraordinary  ill-fortune  attends  the  agriculturist, 
the  capital  thus  expended  will,  in  a  short  time,  be  repaid 
with  interest.  Nevertheless,  it  is  perfectly  useless  for 
any  one  who  cannot  command  the  necessary  funds  to 
attempt  this  transition,  at  least  with  any  chance  of 
success. 

The  requisite  amount  of  capital,  as  we  have  already 
said,  varies  in  different  cases.  If  the  agriculturist  wishes 
to  proceed  with  tolerable  rapidity,  and,  at  the  same  time, 
with  all  requisite  circumspection,  he  must  possess  a 
capital  at  least  double  in  amount  of  the  net  produce 
which  the  estate  formerly  yielded.  He  must  not  be  in 
too  great  haste  to  increase  the  number  of  his  Uve  stock ; 
neither  must  he  make  any  changes,  alterations,  or  addi- 
tions to  his  farm  buildings,  which  are  not  absolutely  and 
palpably  necessary. 

It  is  impossible  to  effect  any  profitable  modification  in 
the  cultivation  of  an  estate  without  the  outlay  of  a  cer- 
tain capital ;  wherever  such  a  tiling  appears  to  have  been 
done,  it  has  either  been  effected  by  a  continued  system  of 
economy  carried  through  every  branch  of  the  farm  ma- 
nagement, or  by  means  of  the  application  of  additional 
labour.  The  want  of  capital,  or  at  least  of  the  will  to 
employ  it  in  furtherance  of  tliis  end,  is  the  great  cause  of 
most  of  the  failures  in  enterprises  of  this  nature.  It  is  of 
the  greatest  importance  that  all  persons  should  be  im- 
pressed with  a  conviction  of  this  truth,  and  that  those 
prejudices  which  still  exist  against  it  should  be  wholly 
removed. 

Another  absolutely  essential  preliminary  is  that  the 
farmer  shall  be  sole  and  absolute  master  of  all  his  land, 
free  to  act,  and  unfettered  by  any  trammels  and  servitudes; 
and  whenever  the  contrary  is  the  case,  his  first  step  must 
be  to  obtain  an  exemption  from  all  restrictions  which 
might  confine  his  freedom  of  action. 
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The  process  of  effecting  a  transition  from  a  triennial 
rotation  witJi  fallowing  to  an  alternate  rotation  associated 
with  stall-feeding,  on  an  estate  already  divided,  is  not 
attended  with  difficulty  if  each  of  the  fields  have  been 
regularly  ameliorated.  But  in  those  places  where  it  has 
only  been  possible  to  manure  thoroughly  a  portion  of  the 
arable  land,  and  where  the  remainder  has  been  but 
shghtly  or  not  at  all  ameliorated,  much  greater  obstacles 
are  met  with,  nor  can  it  be  expected  that  this  object  can 
be  effected  without  the  aid  of  extraneous  means.  As  it 
is  not,  however,  absolutely  indispensable  in  this  case  that 
the  divisions  should  be  contiguous  and  that  the  numbers 
should  follow  each  other  in  regular  succession,  as  in  all 
rotations  that  are  associated  with  pasturage,  every  thing 
will  be  gradually  got  into  the  proper  order.  If,  as  is  ge- 
nerally the  case,  the  lands  which  were  not  comprehended 
in  the  r6tation  lie  at  some  distance  and  contiguous  to 
each  other,  it  will  generally  be  more  advantageous  to 
adopt  two  or  more  courses  of  cropping,  or  to  divide  the 
arable  land  into  exterior  and  interior  divisions,  and  in  the 
first  place  to  ameliorate  the  latter  and  then  wait  until  the 
fertihty  of  these  fields  and  the  abundance  of  manure  pro- 
duced by  them,  shall  make  it  easy  to  bestow  some  ame- 
lioration on  the  former.  If  this  mode  cannot  be  adopted, 
the  manuring  of  the  principal  divisions  will  be  delayed, 
and  it  will  be  necessary  to  abstain  for  a  longer  period 
from  the  cultivation  of  vegetables  for  sale. 

Shoidd  the  position  and  form  of  the  fields  appear  to 
render  it  necessary,  matters  may  be  so  arranged  that  each 
fertile  division  shall  have  a  supplementary  portion  of  poor 
and  ill-conditioned  land,  even  though  it  should  not  be 
contiguous.  This  additional  part  must  be  gradually 
amended  and  unproved,  in  the  course  of  cultivation,  untU 
it  becomes  equally  good  with  any  of  the  other  portions. 
In  order  to  effect  this  result,  it  must  be  allowed  a  longer 
period  of  repose,  and  only  occasionally  made  to  produce  a 
crop  of  the  same  kind  as  that  borne  by  the  principal  divi- 
sion. 

In  effecting  this  transition  from  a  rotation  with  fallows 
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to  the  alternate  system,  the  principal  object  to  be  kept  in 
view  is  the  speedy  augmentation  of  the  quantity  of  fodder 
in  order  to  obtain  a  larger  supply  of  'manure.  This  can 
only  be  done  by  diminishing  the  grain  crops :  but  the 
retrenchment  must  not  be  made  on  the  autumnal  com,  or 
in  the  manure  which  ought  to  be  devoted  to  them; 
because  that  crop  not  only  yields  a  larger  produce  in 
grain,  but  also  furnishes  a  greater  quantity  of  straw. 


Section  III. 

AGRONOMY; 

or,  a  treatise  on  the  constituent  parts  and  phy- 
sical properties  of  the  soil,  and  the  best  method 
op  AcariRiNG  A  knowledge  op  the  different 
earths,  and  ascertaining  their  value. 


"  What  may  not  enlightened  eitiiens  accomplish,  who  have  discarded  the 
false  and  bastliog  pleasures  of  towns,  and,  carrying  into  the  country  the 
knowledge  they  may  have  acquired,  apply  to  agriculture  the  rich  and  varied 
assistance  of  the  physical  sciences !" — Foubcbot. 


The  soil  bears  the  same  relation  to  agricultural  industry 
as  primitive  substances  do  to  manufactures  in  general. 
The  agriculturist  endeavours  to  find  land  that  shall  unite 
all  the  qualities  he  requires,  with  the  same  anxiety  and 
care  that  a  manufacturer  bestows  on  the  selection  of  the 
materials  best  adapted  for  his  purpose.  Each  of  these 
persons  exercises  all  possible  judgment  in  forming  a  just 
estimate  of  the  value  of  the  article  which  he  is  about 
to  purchase  or  obtain  possession  of,  in  order  to  avoid 
giving  more  value  for  it  than  it  is  worth.  Each  of 
them,  also,   when  he  has  obtained  the  substance  or 
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matter  which  he  requires  to  work  with,  examines  its 
merits  or  demerits  more  narrowly,  gives  to  each  of  its 
parts  that  destination  for  which  it  appears  to  be  best 
adapted,  and  by  means  of  which  he  may  derive  the 
greatest  possible  amomit  of  profit  both  from  the  substance 
itself  and  from  the  labour  which  is  appUed  to  it. 

The  manufacturer  loses  both  time  and  money  when  he 
attempts  to  fabricate  fine  cloth  from  coarse  or  jagged 
wool,  and  lessens  the  value  of  the  materials  when  he  en- 
deavours to  make  coarse  cloths  from  superfine  wool. 
He  must,  therefore,  divide  and  arrange  all  his  wools 
according  to  their  various  degrees  of  fineness;  and  in 
order  to  be  able  to  do  so  properly,  he  will  require  much 
more  experience  and  a  far  greater  knowledge  of  the  sub- 
ject than  is  necessary  to  assist  him  in  the  comparatively 
simple  act  of  making  his  purchases.  In  the  same  way, 
the  agriculturist  must  not  content  himself  with  under- 
standmg  the  directions  given  in  a  previous  section  of  this 
work  for  the  choice  and  purchase  of  an  estate,  if  he  would 
derive  the  most  satisfactory  amount  of  profit,  both  from 
the  soil  which  he  has  to  work  on  and  from  the  labour 
that  he  applies  to  it ;  if  such  be  his  aim,  it  can  only  be 
effected  by  means  of  a  judicious  selection  of  products, 
based  upon  a  thorough  knowledge  and  just  appreciation 
of  the  nature  and  properties  of  the  soil  in  which  they  are 
to  be  sown. 

The  seeds,  roots,  and  germs  famished  by  nature  are 
to  the  agriculturist  what  the  designs  and  models  fashioned 
by  art  are  to  the  manufacturer.  The  principal  aim  and 
study  of  the  farmer  ought  to  be  to  allot  to  each  of  these 
seeds  the  soil  which  is  most  proper  for  it,  and  to  bestow 
on  that  soil  the  species  of  cultivation  best  adapted  to  its 
nature ;  and  the  more  thoroughly  he  has  made  himself 
acquainted  with  the  properties  of  the  land  he  has  to  work 
on,  the  better  will  he  be  able  to  fulfil  his  task. 

But  a  just  appreciation  of  the  nature  and  properties  of 
the  soil  can  only  be  foimded  upon  sound  notions  of 
chemistry  and  of  physics.  Although  practical  knowledge 
acquired  from  long  experience  may  be  sufficient  to  enable 
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persons  to  recognise  and  appreciate  certain  particular 
kinds  of  land,  yet  it  can  never  be  applied  generally  to 
all  varieties ;  experience  with  respect  to  one  find  would 
only  lead  to  error,  if  the  results  deduced  from  it  were 
applied  indiscriminately  to  all  others,  many  of  which  are 
of  a  totally  different  nature,  although  perhaps  apparently 
the  same  to  one  whose  knowledge  is  merely  superficial, 
and  not  biised  on  science  and  on  a  careful  study  of  the 
subject. 

We  shall  now,  therefore,  enter  into  a  minute  examina- 
tion of  the  different  kinds  of  land,  taking  for  our  guid- 
ance those  discoveries  in  natural  philosophy  which  have 
latterly  thrown  so  much  Ught  upon  this  subject.  So 
short  a  period  has  elapsed  since  the  united  attention  of 
agriculturists  and  naturalists  has  been  seriously  directed 
to  this  point,  that  there,  doubtless,  still  remams  a  wide 
field  for  useful  investigation,  and  a  vast  mmiber  of  points 
which  require  to  be  better  understood ;  but  the  know- 
ledge which  we  have  already  obtained  is  sufficient  to  en- 
able us  to  form  more  just  ideas  on  many  subjects,  and  to 
avoid  former  errors ;  and,  with  study  and  perseverance, 
there  is  little  doubt  that  we  shall  speedily  arrive  at  that 
precision  and  exactness  which  is  so  desirable  to  be 
attained.  In  order  that  we  may  be  able  to  profit  by  the 
experience  and  discoveries  of  learned  men,  it  is  highly 
necessary  that  we  should  enter  the  domains  of  natural 
history,  and  endeavour  to  acquire  clear  and  distinct 
notions  of  all  the  constituent  parts  of  the  soil,  and  of  their 
properties ;  and  as  these  considerations  will  lead  us  to  the 
theory  of  manures,  or  of  the  chemical  amelioration  of  the 
soil,  they  will  prepare  us  to  enter  on  that  subject  when  it 
comes  before  us. 

The  surface  of  our  planet,  being  composed  of  that 
loose  friable  matter  which  we  call  the  soil,  or,  in  other 
words,  the  eartA,  is  an  assemblage  and  combination  of  a 
variety  of  heterogeneous  substances.  In  common  language, 
we  call  this  mixture  ''  earth ;"  but  it  comprises  matters 
which  would  not  be  classed  under  that  denomination  by 
any  chemist  or  natural  philosopher^  though  the  greatei: 
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part  of  it  does  consist  of  earths  properly  so  called.  The 
constituent  parts  of  this  mixture  are  the  earths  silica, 
almnina,  lime,  and  sometimes  magnesia ;  portions  of  iron 
and  other  elementary  substances  are  also  found  in  it,  but 
these  latter  are  always  in  smaller  proportions  than  the 
earths.  Besides  these  simple  substances,  fertile  land  con« 
tains  an  exceedingly  compound  matter,  which,  on  account 
of  the  pulverulent  form,  has  been  called  mould,  vegetable 
mould,  veffeto-animal  earth,  &c. ;  and  which  differs  so 
materially  &om  earths  properly  so  called,  that  it  ought 
never  to  be  confounded  with  them.  In  order  to  distin- 
guish it  from  the  primitive  earths,  we  have  thought  pro- 
per to  designate  it  by  the  Latin  word  '^  humus,^*  which 
we  shall  henceforth  use  exclusively  in  this  sense. 

The  following  is  one  of  the  principal  distinctions 
between  earths  and  humus.  That,  as  yet,  no  agei^t  has 
been  discovered  by  means  of  which  the  former  can  be 
decomposed ;  they  appear  to  be  immutable,  and  cannot 
be  destroyed  or  essentially  changed  by  any  known  power 
in  organized  nature.  The  humus,  on  the  contrary,  is  very 
susceptible  of  decomposition;  it  is  a  matter  produced 
solely  by  animal  and  vegetable  life,  and  can  be  changed 
and  destroyed  in  itself  and  by  itself,  and  particularly  by 
the  action  of  exterior  bodies.  It  is  reproduced  upon  the 
surface  of  our  soil  by  organic  action,  and  consequently 
at  different  periods ;  and  is  found  even  in  the  same  place 
to  vary  in  quantity  as  well  as  in  quality. 

We  will  commence  by  considering  those  immutable 
earths  which  form  the  basis  of  the  soil,  and  which  are  on 
this  account  termed  "  elementary  earths ;"  we  will,  in 
the  fibrst  place,  consider  them  generally,  then  subsequently 
in  their  pure  state,  and  lastly  under  all  those  combina- 
tions and  mixtures  in  which  they  most  frequently  occur. 
From  the  position  in  which  these  earths  are  found,  being 
mingled  together  on  the  sui&ce  of  our  globe,  it  appears 
probable  that  they  did  not  originally  exist  in  the  pulve- 
rized state  in  which  we  now  find  them,  but  rather  that 
the  surface  once  consisted  of  a  solid  mass  of  encnmous 
mountains  and  valleys,  somewhat  similar  to  those  which, 
by  the  aid  of  good  astronomical  instruments,  we  can  trace 
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on  the  surfaee  of  the  moon.  This  solid  mass  has  been 
gradually  loosened  and  worn  away  by  the  action  of  fire, 
air,  and  water.  It  is  well  known  that  lands  situated 
above  the  level  of  the  sea  attract,  in  proportion  to  their 
magnitude,  a  larger  portion  of  that  aoueous  vapour  which 
the  heated  atmosphere  continually  aosorbs  from  the  sur« 
&ce  of  seas  and  lakes ;  by  this  means  the  higher  regions 
become  permanent  reservoirs  of  water,  which  occasionally 
breaks  the  limits,  rushes  down  the  declivities  with  great 
velocity,  irrigating  the  valleys  and  plains  below,  and  carry- 
ing with  it  fragments  of  earth,  rock,  and  stones  of  all 
sizes,  which  are  deposited  at  the  bottom,  and  successive 
layers  of  earth  are  thus  formed.  There  cannot  indeed  be 
a  shadow  of  doubt  that  the  strata  of  earth  which  we  meet 
with,  especially  in  countries  bordering  upon  mountains, 
have  been  produced  and  transported  there  by  inunda- 
tions and  torrents,  and  by  the  constant  action  of  water ; 
we  do  not  mean  to  assert  that  they  have  been  formed  at 
once,  but  that  they  have  been  the  work  of  time,  and  of  the 
depositions  of  repeated  inundations.  One  fact  which  ap- 
pears to  confirm  this  supposition  is,  the  circiunstance  of 
these  strata  being  seldom  or  never  deposited  according 
to  their  specific  gravity,  but  usually  alternating  in  a  totally 
opposite  manner. 

The  motive  which  principally  induces  us  to  dwell  on 
this  subject  is  our  sense  of  the  vast  importance  which  a 
knowledge  of  it  may  be  to  an  agriculturist,  as  enabling 
him  to  discover  springs  and  subterraneous  water-courses, 
to  conduct  the  operations  of  draining,  mining,  and  digging 
in  search  of  valuable  earths  or  stones,  as  marl,  time,  coals, 
&c.,  of  all  which  substances  we  shall  presently  have  occa- 
sion to  speak.^ 

On  plains  and  flat  surfaces  the  layers  of  earth  are 
^neraUiy  found  to  be  deposited  in  a  horizontal  or  s%htly 
inclined  position,  very  similar  to  -  those  strata  which  we 
see  formed  by  the  depositions  of  water.  Sometimes 
these  layers  extend,  in  one  uniform  thickness  and  similar 
composition,  for  an  inunense  distance,  so  that  they  ap- 
pear to  have  been  gradually  deposited  over  the  whole  sur- 
&ce  one  after  another  by  repeated  general  inundations* 
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At  other  times  they  form  a  kind  of  bank,  thrown  up,  as 
it  were,  at  different  periods  by  currents  of  water,  or  are 
forced  into  the  clefts  or  sinuosities  of  the  rocks  in  jets  or 
veins ;  they  are  also  frequently  found  heaped  irregularly 
together,  forming  a  promiscuous  mass  of  earth  and  stones, 
which  has  every  appearance  of  having  been  torn  up  and 
thrown  together  by  some  convulsion  of  nature.* 

In  the  neighbourhood  of  mountains  of  the  second 
order,  and  indeed  in  all  mountainous  countries,  numerous 
irr^ulahties  are  perceptible.  The  layers  of  earth  and 
stone  are  sometimes  found  in  a  horizontal  position,  but 
as  they  approach  the  heights  they  assume  a  different 
direction,  being  now  oblique,  now  parallel  with  the  sur« 
face ;  and  sometimes  the  obUque  layers  are  intersected 
by  vertical  ones.  Even  in  this  formation,  however,  a  cer- 
tam  degree  of  order  is  observable;  the  perpendicular 
and  obUque  layers  appear  to  have  been  thrown  up  by 


*  "  Bocks,"  Mid  Da^y,  *'  ar«  generally  diTlded  by  geologists  into  two  grand 
dl?l8ions,  distingnished  by  the  names  of  primary  and  secondary.    Tlie  primary 
rocks  are  composed  of  pure  crystalline  matter,  and  contain  no  fragments  of 
other  rocks.    'Hie  secondary  rocks,  or  strata,  consist  only  partly  of  crystalline 
matter,  eontain  fragments  of  other  rocks  or  strata,  often  abound  in  the  re- 
mains of  vegetables  and  marine  animals,  and  sometimes  contain  the  remains 
of  land  animals.    The  number  of  primary  rocks  which  are  commonly  obserred 
In  nature  are  eight  :^1.  ChranUet  composed  of  quarts,  felspar,  and  mica; 
when  these  are  arranged  in  regular  layers  in  the  rock  it  is  called  Oneiu, 
S.  Mieaeetnis  sehiit,  composed  of  qaartz  and  mica.    3.  SienUe,  which  consiBts 
of  hornblende  and  felspar.    4.  Serpentlru,  composed  of  felspar  and  resplen- 
dent hornblende.     5.  Porphyry,  which  consists  of  felspar.     6.  Oranular 
marble,  or  pure  carbonate  of  Ihne.    7.  ChlcriU  schist,  a  green  or  grey  sub- 
stance somewhat  analagous  to  mica  and  felspar.    8.  Quartoze  rock,  com- 
posed of  quartz.    The  secondary  rocks  are  more  numerous  than  the  primary ; 
but  twelve  Tarieties  indnde  all  that  are  usually  found  in  these  islands  :— 
1.  OrauuHiche,  which  consists  of  frairments  of  quart?  or  chlorite  schist,  em- 
bedded in  a  cement  principally  composed  of  felspar.    2.  SUiciaus  sandstone, 
which  is  composed  of  fine  quartz,  or  sand  united  by  a   sUicious  cement. 
3.  Limestone,  or  carbonate  oi  lime,  more  compact  in  its  texture  than  in  the 
'  granular  marble,  and  often  abounding  in  marine  exuTla.    4.  Aluminous  schist, 
or  shale,  consisting  of  the  decomposed  materials  of  different  rocks,  cemented 
by  a  small  quantity  of  ferruginous  or  sillcious  matter,  and  often  containing  the 
impressions  of  Tegetables.    6.  Calcareous  sandstone,  which  is  calcareous  sand 
cemented  by  calcareous  matter.    6.  Ironstone,  formed  of  nearly  the  same  ma- 
terials as  aluminous  schist  or  schale,  but  containing  a  much  larger  quantity  of 
oxide  of  iron.    7.  Basalt,  or  whinetone,  which  consists  of  felspar  and  horn- 
blende.   8.  Bituminous,  or  common  coal.    9.  Gypsum,  or  sulphate  of  lime. 
10.  Roeksalt.   11:  Chalk,  which  usually  abounds  in  remains  of  marine  animals, 
and  contains  horizontal  layers  of  flints.    12.  Plum-pudding  stone,  consisting 
of  pebbles  cemented  by  ferruginous  or  slliclous  cement."    {Elem,  Agr,  Chem, 
p.  192.) 
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Boiue  subterraneous  power  or  volcanic  action,  and  torn 
fix>m  the  beds  on  which  they  formerly  reposed. 

Beds  of  various  kinds  are  met  with  on  the  very 
summits  of  mountains,  which,  if  sought  for  on  the  plains, 
would  be  found  situated  at  a  considerable  depth  below  the 
Biirface.  If  some  particular  kind  of  stone  or  earth  is  found 
at  the  outlet  of  an  opening,  or  on  the  summit  of  a  mountain, 
we  may  expect  to  find  the  same  kind  occup3rin^  a  like 
situation  among  the  layers  on  the  plains,  if  we  dig  deep 
enough  to  reach  it.  But  as  the  profundity  at  which 
these  beds  must  be  sought  for  in  the  plains  is  in  propor- 
tion to  the  elevation  of  the  mountain,  it  often  becomes 
impossible  to  reach  them  at  all.  It  not  unfrequently 
happens  that  it  is  necessary  to  seek  for  coal,  lime,  or 
marl,  on  the  moimtains  and  elevations,  although  there  is 
not  a  doubt  that  the  plams  contain  an  equal  quantity  of 
these  substances.  Even  on  the  mountains,  these  layers  of 
earth  usually  show  themselves  on  that  side  towards 
which  they  incline,  and  whence  the  greater  quantity  of 
water  oozes,  because  this  fluid  carries  away  with  it  the 
superior  layers  of  loose  soil. 

I  imagine  that  most  of  my  readers  are  conversant  with 
the  elements  of  chemistry;  but  we  must,  nevertheless, 
enter  with  some  degree  of  precision  into  that  portion  of 
the  science  which  treats  of  earths,  and  which  is  calculated 
to  enable  us  to  form  a  just  appreciation  of  the  nature  and 
properties  of  the  soil  with  reference  to  agriculture  in 
general.  In  fact,  although  many  writers  have  latterly 
discussed  this  subject  in  a  manner  likely  to  prove  condu- 
cive to  the  end  in  view,  yet  many  portions  of  it  still 
remain  for  deeper  research,  and  require  to  be  treated  in  a 
manner  better  adapted  to  benefit  agricultural  pursuits 
than  they  have  yet  been;  especially  as  the  unexplored 
portions,  left  in  different  places,  appear  to  have  given  rise 
to  numerous  and  very  serious  errors  and  misunder- 
standings. A  knowledge  of  this  department  of  science 
is  indispensable  to  an  enlightened  agriculturist,  for  such 
a  knowledge  can  alone  point  out  to  him  the  causes  of  the 
different  phenomena  which  occur  in  the  course  of  his 
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operations,  and  afford  him  a  satisfactory  explanation  of 
various  results  which  must  otherwise  appear  contradictory. 
A  perfect  acquaintance  with  the  earths  and  their  properties 
also  teaches  the  agriculturist  how  to  derive  the  greatest 
possible  advantage  fipom  those  powers  which  nature  has 
placed  at  his  disposal  in  the  land  which  he  possesses,  and 
where  it  will  be  profitable  to  establish  lime-kilns,  glass- 
houses, manufactories  of  tiles,  potteries,  &c.  Lastly,  it 
is  this  knowledge  only  wliich  can  afford  a  sure  guidance 
if  he  would  profit  by  the  extensive  means  of  improving 
and  enriching  his  land,  afforded  him  by  the  power  of 
extracting  various  kinds  of  earths  from  the  substrata  of 
the  earth,  and  spreading  them  over  the  surface.  It  is 
for  these  reasons  that  I  have  considered  it  absolutely 
necessary  to  introduce  this  portion  of  chemistry  here. 

Until  the  middle  of  the  last  century,  chemists  admitted 
the  existence  of  only  one  elementary  earth  which  they 
supposed  to  be  the  principal  constituent  portion  of  our 
globe,  indestructible  in  the  highest  degree,  and  entering 
more  or  less  into  the  composition  of  all  sohd  bodies.  It 
was  not  until  that  time  that  the  difference  between 
alumina  and  sUica  began  to  be  perceived.  Lime  was  not 
included  among  the  number  of  earths,  but  regarded  as 
a  compound  body.  But  as  chemists  extended  their 
researches  farther  into  the  mineral  kingdom,  they  began 
to  appreciate  the  principal  characteristics  which  serve  to 
distinguish  not  only  the  elementary  earths  already  known, 
but  also  several  new  substances  which  were  included  in 
the  class  of  bodies  which  do  not  admit  of  decomposition. 

The  previously  received  opinion,  that  earth  was  a 
tasteless  and  insipid  body  and  insoluble  in  water,  was 
abandoned:  the  theory  of  one  single  elementary  earth 
was  exploded,  and  each  separate  kind  regarded  as  a 
distinct  element. 

The  word  "  earth"  as  denoting  a  body,  or  any  deter- 
minate kind  of  matter,  ought,  perhaps,  to  be  altogether 
banished  firom  the  science,  or  applied  to  those  only  which 
are  insipid  and  insoluble  in  water ;  it  is  not  possible  to 
give  any  satisfactory  definition  of  that  substance  which 
chemists  call "  earth/' 
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Silica  and  alumina  are  the  most  abundant  of  all  the 
earths,  and,  I  may  also  add,  whose  properties  are  the 
best  defined.  Next  to  them  lime  is  most  abundant,  and 
exhibits  the  most  marked  characteristics;  but  it  resembles 
the  alkalies  more  than  either  of  the  former,  which  possess 
no  alkaline  nature.  Magnesia,  which  was  so  long  con- 
founded with  the  other  earths,  has  at  length  been 
recognized  as  a  distinct  substance.  It  now  forms  a 
connecting  link  between  the  insoluble  earths  and  the 
alkalies,  and  the  connection  thus  formed  may,  for  the 
present,  justify  the  association  of  all  the  natural  crude 
earths  in  one  class.  The  decomposition  of  certain 
mineral  products  and  stony  bodies  has  successively  brought 
to  light  a  number  of  new  simple  substances  which  may 
all  be  ranged  in  the  class  of  earths :  some  of  these  are 
nearly  allied  to  silica  and  alumina,  and  others  to  the 
alkalies.  A  few  years  ago  there  was  a  rage  for  the  dis- 
covery of  elementary  bodies,  and,  consequently,  n^any 
chemical  products  which  have  since  been  discovered  to  be 
compounds  were  then  set  down  as  simple  elements. 
Most  chemists  of  the  present  day  reckon  nine  sorts  of 
elementary  earths,  and  of  this  number  five  are  wholly 
uninteresting  to  us,  because  they  are  seldom  or  never 
found  in  the  form  of  earths  on  the  surface  of  our  soil. 

Since,  notwithstanding  all  the  endeavours  which  have 
been  made,  no  one  has  yet  succeeded  in  decomposing  the 
pure  earths  before  mentioned,  they  must  be  considered 
as  simple  or  elementary  bodies.  Nevertheless,  various  phe- 
nomena which  have  been  minutely  observed,  render  it  no 
longer  doubtful  that  these  are  compound  substances, 
since  they  are  formed  in  organized  bodies.  Schrader,  of 
Berlin,  has  proved  that  gramineous  cereales  which  have 
been  carefully  prevented  from  coming  in  contact  with  lime, 
contained  more  lime  and  silica  than  the  seed  from  which 
they  grew.  De  Saussure  has  also  foimd  a  quantity  of 
lime  in  the  ashes  of  various  kinds  of  wood  which  had 
grown  upon  a  soil  absolutely  free  from  that  substance, 
and  the  same  observation  has  been  also  made  of  Einhofi^. 
Yauquelin  has  shown  that  the  excrements  and  eggs  of 
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chickens  contain  a  much  greater  quantity  of  lime  than  the 
food  given  to  these  birds.  Now,  since  according  to  the 
atomic  theory,  all  effects  in  nature  consist  in  the  motion 
and  reciprocal  action  of  substances  already  existing;  it  is 
evident  that  no  body  can  be  produced  by  natural  pro- 
cesses, unless  the  elements  are  already  in  existence.  A 
substance  cannot  therefore  be  regarded  as  simple  when 
the  time  of  the  formation  can  be  fixed;  it  must,  on  the 
contrary,  be  regarded  as  a  compound.^ 

The  earths  are  indestructible  by  fire,  and  they  may  be 
exposed  to  the  most  violent  heat  without  volatilizing; 
they  are  all  infusible  when  exposed  separately  to  the 
action  of  heat;  neither  can  they  be  fused  in  a  fire  fed 
with  oxygen  gas:  but  it  is  a  very  remarkable  fact,  that 
they  lose  this  character  when  several  of  them  are  mixed 
together.  Silica,  lime,  and  alumina  are  infusible  when 
exposed  separately  to  any  degree  of  heat;  but  are  easily 
melted  when  put  together  in  a  mass.  According  to  the 
greater  number  of  experiments,  the  earths  have  no  affinity 
for  oxygen,  and  for  this  reason  they  are  incombustible. 
Nevertheless,  Humboldt  has  thought  that  several  of  them, 
and  particularly  alumina,  have  some  affinity  for  oxygen, 
even  when  in  a  state  of  perfect  purity.  Others,  again, 
have  denied  the  truth  of  this  assertion,  believing  that  the 
affimty  in  question  has  no  existence  unless  the  earth 
contains  a  metallic  oxide  or  some  combustible  matter. 
This  question,  however,  is  not  so  important  with  regard 
to  the  art  of  fertilizing  the  soil  as  many  persons  may 
imagine,  because  there  is  no  soil  wholly  free  from  metallic 
oxides  and  combustible  matter. 


*  The  dlscoYeriefl  of  Davy  and  others  have  shown  that  the  earths,  such  as 
lime  and  magnesia,  are  really  compound  bodies,  composed  of  metals  and 
oxygen.  The  correctness  of  the  experiments  to  which  M.  Thaer  alludes,  with 
regard  to  the  supposed  power  of  certain  plants  and  animals  to  form  the  earths 
from  otiier  substances,  we  cannot  bat  regard  as  exceedingly  doubtfoL 

These  earths  have  been  found  by  modem  chemists  to  be  compounds  of 
peculiar  metals,  with  oxygen  gas,  or  vital  air,  in  the  following  proportions  :— 

Lime        is  composed  of  calcium       71*42   parts ;  oxygen,  71*49   parts. 
Alumina  „  aluminum  66*805    „  „        43*105    „ 

Silica  „  sUicon         40*888    „  „        50*112    „ 

Magnesia  „  magnealnm  40*         „  „       60*         ,f 
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The  colour  of  all  the  eaiths  is  a  puxe  white ;  the  hue 
which  they  exhibit  in  their  natural  state  arises  from  the 
admixture  of  other  substances,  and  chiefly  of  oxide  c^ 
iron  in  various  modifications ;  if  that  substance  did  not 
exist,  the  surface  of  our  globe  would  appear  perfectly 
white. 

The  earths  differ  from  one  another  in  their  relations 
to  water.  It  has  already  been  observed  that  lime  and 
some  other  earths,  are  slightly  soluble  in  water;  lime 
requires  680  times  its  weight  of  water  to  dissolve  it 
completely.  Alumina  and  silica  are  absolutely  insoluUe; 
and  as  to  magnesia,  water  dissolves  an  extremely  small 
portion  of  it,  not  more  than  the  ten-thousandth  part. 
All  earths,  however,  contract  a  mechanical  union  with 
water,  and  retain  a  greater  or  less  portion  of  it  alter 
admixture.  We  shall  designate  this  property  by  the  term 
''  cohesive  attraction ;"  it  not  only  varies  in  the  different 
earths,  but  also  in  the  mixtures  formed  with  them :  so  that, 
according  to  general  experience,  the  quantity  of  water 
which  these  bodies  retain  when  mixed,  is  not  equal  to  the 
total  amount  which  would  have  been  retained  by  them 
all  if  the  quantity  of  it  present  in  the  mixture  had 
remained  separate.  Thus,  alumina  and  silica  retain  a 
much  greater  quantity  of  water  when  mixed  together, 
than  they  would  have  absorbed  in  a  separate  state.  It 
is  very  important  to  determine  the  degree  of  cohesive 
attraction  existing  between  water  and  the  various  kinds 
of  earthy  mixtures.  In  order  to  accomplish  this,  a  portion 
of  the  earth  to  be  examined  must  be  dried,  until  its 
weight  is  no  further  decreased  even  by  exposure  to  a 
temperature  equal  to  that  of  boiling  water.  A  weighed 
quantity  of  it  should  then  be  carefully  mixed  with  water, 
and  the  mixture  poured  upon  a  horse-hair  sieve,  the 
weight  of  which  has  been  previously  ascertained;  the 
superabundant  water  must  then  be  allowed  to  drop  or 
drain  out,  and  when  the  water  is  no  longer  emitted,  the 
earth  should  be  weighed  again,  together  with  the  sieve : 
the  weight  of  the  sieve,  and  that  of  the  earth  before  it 
was  mixed  with  water,  must  then  be  deducted  from  the 
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amount  of  the  present  weight,  and  the  result  will  show 
the  quantity  of  fluid  which  the  earth  has  absorbed. 

As  there  are  many  soils  which  absorb  water  in  larger 
quantities  without  permitting  it  to  drain  away,  and, 
nevertheless,  allow  it  to  evaporate  with  greater  or  less 
facility  when  they  are  heated,  it  is  likewise  necessary  to 
pay  attention  to  this  tendency.  In  order  to  determine 
the  degree  of  cohesive  attraction  of  earth  for  water  in 
this  respect,  various  kinds  of  earth  must  be  exposed  to 
the  same  degree  of  heat  and  observations  made  of  the 
time  which  each  of  them  takes  in  becoming  perfectly  dry. 

The  earths,  and  especiafly  alumina,  never  entirely  part 
with  water,  but  retain  a  portion  of  it  even  when  they 
appear  to  be  perfectly  dry ;  nor  can  they  ever  be  alto- 
gether deprived  of  it  except  by  exposure  to  a  very  high 
degree  of  heat,  such  as  that  of  incandescence  or  becom- 
ing white.  In  this  operation,  also,  it  is  necessary  to  take 
for  a  standard  a  certain  degree  of  temperature  at  which 
the  drying  is  carried  on. 

It  is  true,  that  the  earths  cannot  be  made  to  combine 
with  pure  nitrogen,  carbon,  or  hydrogen  ;  there  are,  how- 
ever, several  reasons  for  beheving  that  they  enter  into 
combination  with  these  substances  when  the  latter  have 
previously  been  united  among  themselves,  and  that  they 
absorb  and  incorporate  jointly  the  organic  matter  pro- 
duced by  this  combination,  such  as  the  gases  and  other 
results  of  putrefaction.  Various  phenomena  of  vegeta- 
tion appear  to  demonstrate  this  supposition.  We  shall 
have  occasion,  hereafter,  to  revert  to  this  subject. 

The  alkalme  earths  combine  with  sulphur,  both  when 
these  substances  are  fused  together  and  when  they  are 
boiled  in  water ;  these  combinations  are,  in  general,  very 
similar  to  those  formed  by  the  union  of  sulphur  with  the 
alkalies.  They  formerly  received  the  name  of  "  livers," 
because  they  bear  a  certain  resemblance  to  that  viscus 
(they  are  the  sulphiurets  of  modem  chemists).  It  is 
probable  that  these  earths  form  similar  combinations 
with  carbon  strongly  hydrogenated,  and  particularly  with 
that  which  contains  a  small  portion  of  assote— that  is  tQ 
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say,  with  the  result  of  putrefaction ;  but  that  these  com- 
binations axe  speedily  decomposed  at  a  higher  tempe- 
rature. 

All  the  simple  earths,  except  silica,  have  a  great 
affinity  for  acids,  and  are  soluble  in  them.  The  add  be- 
comes saturated  and  neutralized ;  that  is  to  say,  it  loses 
its  acid  properties ;  but  a  similar  effect  is  produced  upon 
the  alkaline  earths  as  they  lose  their  pecuhar  action  upon 
plants  and  organic  matter  when  combined  with  adds. 
The  products  of  these  combinations  are  earthy  neutral 
salts,  either  more  or  less  soluble,  or  perfectly  insoluble  in 
water.  It  is  chiefly  from  their  action  when  brought  into 
contact  with  acids,  viz.,  the  formation  of  earthy  salts  and 
the  neutralization  of  the  acids,  that  the  earths  are  distin- 
guished from  each  other. 

But  the  elementary  earths  have  also  an  electric  affinity 
or  chemical  attraction  for  each  other.  Many  earthy  mat- 
ters and  minerals  which  we  meet  with  in  nature,  are  not 
merely  mixtures,  but  absolute  combinations  of  earths, 
in  the  formation  of  which  the  metaUic  oxides  seem  to  be 
concerned.  Earths  may  be  made  to  combine  chemically 
by  being  melted  together ;  but  it  also  appears  that  this 
union  may  be  brought  about  in  other  ways.  According 
to  the  experiments  of  Gujrton  and  Godelin,  some  earths, 
as,  for  example,  lime  and  sihca,  and  alumina  and  sihca, 
precipitate  one  another  from  their  solutions — ^not  by  the 
one  combining  with  the  add  or  alkali  in  which  the  other 
is  dissolved,  and  so  separating  them — ^but  by  entering 
into  combination  with  the  other  earth  itself.  This  inti- 
mate union  of  the  earths  will  be  of  very  great  sdentific 
importance  when  the  phenomena  of  the  soil  shall  have 
been  more  examined  and  is  better  understood. 

We  shall  now  proceed  to  treat  of  those  simple  inso- 
luble substances  called  "  silica"  and  "  alumina,"  in  their 
state  of  chemical  purity,  and  point  out  their  leading  pro- 
perties, and  then  go  on  to  examine  all  the  various  com- 
binations in  which  they  present  themselves  to  us  in 
nature.  Having  discussed  these  matters,  and  having  en- 
tered into  a  more  complete  examination  of  the  vegetable 
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soil,  we  shall  consider  the  alkaUne  earths  in  their  pure 
state,  and,  subsequently,  the  compounds  which  result 
from  the  union  of  other  earths  with  them.  All  these 
subjects  will  be  considered  with  reference  to  the  use 
which  may  be  made  of  them  in  explaining  and  teaching 
the  theory  of  the  soil,  of  manures,  and  of  vegetation, 
which  theory  ought  to  be  altogether  based  upon  the 
physico-chemiccd  doctrine  in  question. 

SILICA. 

This  earth  derives  its  name  from  "  silew/'  which,  as 
well  as  "  quartz/'  is  almost  entirely  composed  of  it ;  and, 
in  consequence,  it  was  formerly  called  "  quartz-earth  /' 
and  from  the  circumstance  of  forming  glass  when  com- 
bined  with  alkalies,  "  vitreous-earth  ;*  and  lastly,  since 
in  the  opinion  of  ancient  chemists  it  was  the  primitive 
earth,  and  as  it  actually  does  exhibit  in  an  eminent 
degree  all  the  properties  attributed  to  earths  in  general, 
it  was  called,  "  elementary  earth'' 

Sihca  occurs  in  nature  more  frequently  and  abundantly 
than  any  of  the  other  earths.  All  hard  stones  which 
give  out  sparks  when  struck  by  steel;  the  enormous 
mountain  masses  of  granite,  porphyry,  gneiss,  &c.,  to- 
gether with  the  vast  oceans  of  sand  in  deserts  and  in 
plains,  are  mainly  composed  of  sihca. 

Generally  speaking,  there  are  very  few,  if  any,  stones 
in  nature  which  do  not  contain  more  or  less  of  this  sub- 
stance, and  there  is  scarcely  a  single  plant  that  does  not 
contain  and  yield  it  after  combustion  in  the  form  of 
ashes.  Grasses,  in  jJarticular,  contain  large  quantities  of 
it ;  and  it  is  sometimes  found  crystaUized  in  the  epider- 
mis. But,  like  the  other  earths,  it  is  rarely  found  in  a 
state  of  absolute  purity ;  and  quartz  itself,  of  which  it 
forms  the  greatest  part,  also  contains  an  admixture  of 
alumina  and  oxide  of  iron. 

It  is  only,  in  fact,  by  means  of  artificial  processes  that 
silica  can  be  exhibited  pure  and  free  from  all  other  mineral 
substances.  It  then  appears  in  the  form  of  a  very  fine 
white  impalpable  powder,  adhering  a  little  to  the  fingers, 
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and  exhibiting  a  kind  of  roughness  when  pressed  or 
rubbed.  It  is  totally  devoid  of  taste  and  smell.  It  un- 
dergoes no  change  when  exposed  to  the  action  of  fire^ 
and  neither  fuses  nor  volatilizes,  whatever  degree  of  heat 
may  be  applied. 

Silica  has  no  aflSnity  for  water ;  indeed,  without  the 
aid  of  an  intermediate  substance,  it  is  impossible  to  dis- 
solve the  smallest  portion  of  it  in  that  fluid.  When 
mixed  with  water  it  speedily  falls  to  the  bottom,  without 
leaving  behind  the  least  portion  in  solution.  There  are, 
nevertheless,  certam  natural  springs  which  contain  silica 
in  solution,  but  in  which  the  minutest  researches  oiB&rg- 
mann  and  KlaprotU  failed  to  discover  the  slightest  trace 
of  any  substance  capable  of  facilitating  this  combination ; 
and  we  cannot,  therefore,  explain  the  manner  by  which 
nature  has  brought  it  about.  The  most  remarkable  of 
these  phenomena  is  that  of  Geizer,  in  Iceland ;  a  very 
hot  spring  which  deposits  a  border  of  sUica  ar^timd  ite 
basin,  and  forms  crystals,  stalactites,  and  incrustations. 

The  mechanical  cohesion  between  silica  and  water  is 
also  very  trifling.  When  silica  is  moistened,  it  does  not 
imbibe  the  water  with  avidity ;  neither  does  it  form  a 
tenacious,  ductile,  and  unctuous  paste  with  that  fluid  :  at 
the  utmost  it  never  retains  more  than  half  its  weight  of 
water,  and  it  also  allows  that  fluid  to  evaporate  very 
quickly. 

The  following  is  one  of  the  characteristics  by  which 
silica  is  chiefly  distinguished  from  most  other  bodies ; 
that  it  is  not  operated  upon  or  dissolved  by  any  acid, 
excepting  the  fluoric.  Silica  reduced  to  a  fine  powder 
may  be  boiled  with  sulphuric,  nitric,  or  muriatic  acid, 
without  the  smallest  portion  of  it  being  taken  up.  It  is 
only  when  in  a  state  of  fusion  that  borax  and  phosphoric 
acid  combine  with  it.  Fluoric  acid  is  the  only  one  that 
dissolves  it,  forming  with  it  a  gaseous  compound,  and 
thus  possessing  the  power  of  carrying  the  fixed  substance 
with  it  when  evaporated. 

The  fixed  alkalies,  on  the  contrary,  whether  in  their 
caustic  state  or  combined  with  carbonic  acid,  easily  unit9 
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with  silica,  and  quickly  dissolve  it.  If  potassa  or  soda  be 
fused  in  contact  with  silica,  it  will  cause  the  silica  to  fuse 
and  enter  into  combination  with  it.  The  product  result- 
ing from  this  combination  varies  in  its  nature  according 
to  the  proportions  of  the  component  substances  employed. 
When  silica  is  the  predominating  ingredient,  the  result- 
ing compound  is  the  useful  substance  of  glass.  The 
greater  the  quantity  of  silica,  the  more  capable  is  the 
glass  of  resisting  the  action  of  air  and  acids.  If,  on  the 
contrary,  too  great  a  quantity  of  alkali  has  been  used,  the 
glass  soon  becomes  dulled  by  exposure  to  the  atmosphere, 
and  is  likewise  much  more  susceptible  of  the  action  of 
concentrated  acids.  During  the  fusion,  metaUic  oxides 
are  absorbed  by  the  glass,  to  which  they  impart  various 
colours.  The  green  hue  so  frequently  seen  is  produced 
by  oxide  of  iron  being  combined  with  the  silica.  When 
this  glass  is  subsequently  de-oxidised  by  the  act  of  the 
solar  rays,  it  loses  the  transparency,  and  becomes  tinted 
with  the  various  hues  of  the  rainbow. 

When  the  alkali  predominates,  and  the  mixture  is  com- 
posed of  four  parts  of  alkaU  and  one  of  silica,  the  product 
is  a  vitreous  transparent  mass,  which  quickly  absorbs 
moisture  from  the  air,  and  resolves  into  a  thick  liquid. 
This  substance  is  perfectly  soluble  in  water,  and  is  known 
by  the  name  of  silicious  liquor y  or  solution  of  flints. 

We  thus  obtain  a  solution  of  sihca,  but  only  through 
the  medium  of  its  combination  with  an  alkali.  If  the 
alkali  be  neutralized  by  an  acid,  the  sihca  will  be  precipi- 
tated from  the  solution,  and  fall  to  the  bottom  of  the 
vessel.  It  is  only  when  the  siUcious  solution  contains 
too  great  a  proportion  of  water,  or  when  an  excess  of 
acid  has  been  added  to  it,  that  the  precipitation  does  not 
take  place  until  the  Uquid  has  been  evaporated.  This 
phenomenon  has  received  several  very  different  explana- 
tions ;  the  probable  cause  is  the  excessive  weakening  of 
the  attraction  of  cohesion  between  the  particles  of  the 
sihca.  A  more  systematic  and  certain  method  of  obtain- 
ing pure  sihca  is,  therefore,  to  evaporate  the  sihcious  solu- 
tion diluted  and  saturated  with  an  excess  of  acid,  then 
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again  to  dilute  the  residue  with  water,  and  wash  the  pre-* 
cipitate  several  times. 

Among  the  bodies  in  whose  composition  silica  forms 
the  principal  ingredient,  and  which  exhibit  its  characters 
in  the  h^est  degree,  we  shall  notice  the  following,  as 
those  of  which  it  may  be  useful  to  the  agriculturist  to 
possess  some  knowledge. 

1.  All  precious  stones,  with  the  exception  of  the 
diamond:  viz.,  the  rubyy  sajpphire,  emerald,  chrysolites 
topaz,  hyadnthj  amethyst,  chalcedony,  cornelian,  agate^ 
and  garnet 

2.  Fire-flints  and  petro-silew.  The  first  of  these  are 
found  in  heaps  on  all  plains,  especially  in  countries  which 
have  a  sandy  soil,  and  also  in  chalk  hills,  embedded  in 
the  purest  chalk.  Geologists  have  long  been  endeavour- 
ing to  discover  how  the  flints  came  to  be  lodged  or 
produced  in  such  a  situation.  There  is  some  plausibihty 
in  the  supposition  that  the  lime  has  been  converted  into 
siUca,  for  the  transition  of  lime  into  a  state  of  flint  is 
often  observed ;  and  organic  remains  are  frequently  found 
in  the  middle  of  the  flint,  thus  proving  its  recent 
formation. 

The  utihty  of  this  kind  of  flint  is  as  notorious  as  it  is 
extensive.  The  fabrication  into  gun-flints  is  of  great  im- 
portance. Formerly,  this  art  was  only  known  and 
practised  in  England,  Spain,  and  France;  it  is  now 
understood  and  used  in  the  Austrian  states.  We  may 
also  observe  that  the  ideas  formerly  entertained  witn 
relation  to  this  kind  of  manufacture  were  rather  singular ; 
it  was  thought  that  the  stones  were  found  in  a  rough 
state  upon  the  mountains,  and  cut  and  sharpened  by 
machinery.  At  present,  there  is  no  doubt  that  they  are 
manufactured  by  steel  tools  worked  by  the  hands  of 
skilful  workmen.  All  fire-flints,  however,  are  not  equally 
well  adapted  for  this  purpose :  some  are  too  soft ;  while 
others,  when  struck  by  the  hammer,  fall  into  irregular 
fragments.  Frederic  William  the  First,  king  of  Prussia, 
sent  an  armourer  to  St.  Ange,  to  work  there,  and  learn 
the  art  of  making  gun-flints.     This  man  learned  the  art, 
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and  returmng  after  a  time^  made  flints  with  the  stone 
found  in  Prussia ;  but  they  were  so  brittle  that  they  flew 
to  pieces  on  the  second  firing. 

Besides  this  use  of  them,  fire-flints  are  also  employed 
in  the  manufacture  of  enamel,  and  of  stone-wares ;  like- 
wise for  poUshing  glass,  making  burnishers  for  book- 
binders  and  gilders,  and  in  the  composition  of  glass, 
especially  of  that  beautiful  substance  called  English  flint- 
glass. 

PetrosUeWy  or  the  horn-stone  of  the  Germans,  bears 
some  resemblance  to  the  preceding,  but  it  has  the  dull 
appearance  of  horn  and  a  scaly  firacture. 

3.  Fehpar  has  a  lamellated  texture,  and  is  frequently 
flesh-coloured ;  it  breaks  into  rhomboidal  fittgments.  It 
is  found,  in  beds  and  veins,  in  several  other  kinds  of 
stones.* 

4.  Quartz  is  composed  of  crjrstalline  and  vitreous 
particles.  It  breaks  into  angular  fragments.  It  is  often 
found  of  a  white  hue  and  transparent,  sometimes  in  large 
masses  and  sometimes  in  crystals.  When  these  latter 
are  large,  transparent,  and  of  a  columnar  shape,  it  is 
called  rock-crystal, 

5.  Granite^  gneiss,  ^sA  porphyry  are  composite  minerals, 
possessed  of  great  hardness,  ana  are  formed  of  different 
stones.  They  constitute  the  basis  of  primitive  rocks,  and 
are  also  met  with  in  large  masses  in  plains.  Granite  is 
composed  of  quartz,  felspar,  and  another  stone  of  an 
argillaceous  nature,  called  **  micay\  The  grain  as  well  as 
colour  varies  in  different  wavs.  Gneiss  closely  resembles 
granite ;  it  is  composed  of  lelspar,  quartz,  and  mica ;  the 
parts  are  more  intimately  united  than  those  of  granite;  and 
it  generally  presents  a  schistose  and  lamellated  texture. 


*  Common  felspar  Is  composed  lof-* 

Parts. 

Silica 62.82 

Alumina  17*02 

Lime   3*00 

Oxide  of  iron 100 

Potash • 13-00 

Loss 3-60 

s=100 


t  Common  mica  Is  composed  of— 

Parts. 

Silica 47-00 

Alumina 20-00 

Oxide  of  iron 15*56 

Oxide  of  manganese 1*70 

Potash U'56 

Loss •*. 1*20 

«=10 

T   2 
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Porphyry  consists  of  felspar,  qnartz,  and  hardened  clay 
or  jasper,  and  sometimes  also  of  a  portion  of  mica. 

6.  Sand  is  probably  formed  for  the  most  part  of 
quartz,  as  it  does  not  differ  essentially  from  that  mineral 
in  its  chemical  composition.  Immense  floods  of  water,' 
the  action  of  the  atmosphere,  and  probably  also  that  of 
fire  and  other  agents,  have  reduced  the  quartz  to  frag- 
ments, which  have  subsequently  acquired  a  rounded  form 
by  rubbing  against  each  other,  in  consequence  of  the 
niotion  coiL^cated  to  them  by  the  air^d  water. 

Sand  is  divided  into  three  principal  varieties  dis- 
tinguished from  each  other  by  the  size  and  transparency 
of  the  grains. 

(a).  Biver  sand  is  composed  of  fine,  clear,  colourless 
grains ;  it  is  generally  deposited  by  springs  and  rivers. 

{b).  Pearl  sand  is  composed  of  large,  round,  semi-trans- 
parent grains.  It  is  very  frequency  found  below  the 
surface  of  the  ground.  It  is  likewise  washed  up  and 
deposited  by  running  water. 

{c).  Moving  sand.  The  grains  of  this  kind  are  of 
various  sizes.  It  is  mixed  with  various  heterogeneous 
matters,  and  generally  carries  alumina,  and  sometimes 
also  Ume,  along  with  it.  It  is  easily  moved  by  the  wind, 
and  hence  derives  its  name.  It  is  fi*equently  heaped  up 
in  valleys  by  currents  of  air  and  water,  or  collected  in 
large  quantities  at  the  base  of  some  obstacle.  These 
heaps,  if  not  united  at  the  surface  by  the  roots  of  plants 
growing  on  them,  or  by  a  certain  portion  of  vegetable 
mould,  are  often  carried  away  by  the  wind,  and  cause 
great  damage  to  fertile  meadows  and  plains  on  to  which 
they  are  drifted. 

Below  the  surface  of  the  ground,  sand  is  found  in  veins 
or  elongated  strata,  between  other  layers  of  earth.  It  is 
to  these  beds  of  sand  that  we  are  indebted  for  our  purest 
springs.  Water,  as  it  filters  through  them,  deposits 
the  heterogeneous  matters  which  it  contains,  and  increases 
in  clearness  during  the  whole  of  its  course. 

Although  the  grains  of  sand  are  for  the  most  part 
composed  of  silica,  they  always  contain  small  portions  of 
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alumina  and  oxide  of  iron.  Sand  has  as  little  attraction 
for  water  as  pure  silica ;  and  thence,  as  well  as  from  th« 
circumstance  of  its  not  having  the  attraction  of  cohesion 
for  humus,  arises  the  sterility  that  attends  soil  composed 
in  too  large  proportions  of  that  earth.  When  the  sand 
is  united  into  hard  masses  by  adhesive  matter,  such  as 
clay  or  lime,  or  by  mechanical  compression,  it  is  called 
sandstone.  There  are  various  kinds  of  this  substance, 
all  differing  from  one  another  in  fineness  and  in  density. 
They  are  taken  out  of  the  ground  in  a  soft  state,  and  cut 
for  building  purposes,  to  make  door  jambs,  and  window- 
siUs ;  also  mill-stones  and  wheels  for  grinding  pohshing 
tools  are  made  from  them.  To  this  class  also  belong 
filtering  stones,  which  allow  water  to  pass  through  them 
like  a  sponge,  and  are,  therefore,  used  to  purify  muddy 
water.  This  sand-stone  was  formerly  scarce;  but  abundant 
quantities  of  it  are  now  found  in  Saxony  and  in  other 
countries. 

ALUMINA. 

This  simple  earth  is  mostly  contained  in  the  compound 
mass,  called  potters  earth  or  day.  Hence  the  ancient  name 
of  argillaceous  earth  is  derived ;  but  as  it  is  one  of  the 
most  essential  constituents  of  a  salt  known  by  the  name 
of  aluni,  modem  chemists  have  thought  proper  to  give 
it  the  appellation  by  which  it  is  at  present  distinguished. 
It  is  composed  of  a  metallic  basis,  called  aluminum,  united 
with  oxygen.  It  must  not  be  confounded  with  clay, 
which  is  a  very  compound  body :  clay  of  which  we  shall 
presently  have  to  speak,  is  a  mixture  in  various  pro- 
portions of  alumina  with  silica  and  oxide  of  iron. 

Alumina  is  the  earth  which,  next  to  silica,  is  found 
most  frequently,  and  in  the  greatest  abundance,  in  oiur 
soils.  Clay,  into  the  composition  of  which  alumina 
always  enters,  exists  in  a  greater  or  less  degree  in  every 
soil,  and  is  also  found  in  extensive  strata  beneath  the 
surface  of  the  earth.  Moreover,  alumina  forms  a  con- 
stituent part  of  most  stones,  and  in  some  it  is  the 
principal  ingredient.     Oi^anic  substances  contain  a  very 


f 


278  AOROKOMT. 

Bmall  portion  of  it ;  and  a  trifling  quantity  is  found  in 
the  ashes  of  most  vegetable  substances. 

This  earth  is  of  great  importance  to  the  agriculturist. 
As  a  constituent  part  of  clay,  it  always  enters  into  the 
composition  of  vegetable  mould.  A  perfect  acquamtance 
with  it  is  also  essential  to  the  agriculturist,  in  order  to 
enable  him  duly  to  appreciate  the  influence  of  day  upon 
his  fields,  and  the  improvement  or  deterioration  of  the 
soil  which  it  occasions.  Clay  likewise  deserves  attention 
on  account  of  its  utility  in  the  manufacture  of  tiles  and 
pottery.      All  these  considerations  should   induce  the  ^ 

agriculturist  attentively  to  study,  first,  the  properties  of 
pure  alumina ;  and,  secondly,  those  of  clay. 

Although  the  utility  of  clay  and  its  employment  in 
the  fabrication  of  tiles,  bricks,  and  earthenware,  have 
caused  it  to  be  known  from  the  very  earliest  periods,  it 
was  not  until  very  recently  regarded  as  an  elementary 
substance.  It  was  for  a  long  time  confounded  with 
earth  in  general,  and  afterwards  assimilated  sometimes 
with  hme,  and  at  others  with  silica,  and  supposed  to 
have  acquired  an  unusual  character  by  the  action  of  acids 
and  other  substances.  It  was  not  until  the  middle  of  the 
last  century  that  alumina  was  proved  to  be  a  peculiar 
earth,  which  ought  not  to  be  confounded  with  others ; 
and  it  was  only  at  the  commencement  of  the  present 
centuiy  that  its  metallic  basis  was  discovered.  Notwith- 
standing the  abundance  of  alumina,  it  is  never  found  in 
nature  in  a  state  of  absolute  purity ;  it  is  usually  combiaed 
with  other  earths  and  metallic  oxides,  and  sometimes  also 
with  acids.  In  the  garden  attached  to  the  college  at 
Halle,  white  earthy  substances  were  found,  which  were 
for  a  time  regarded  as  pure  alumina ;  but,  on  the  one 
hand,  it  was  proved,  by  a  more  precise  chemiccd  analysis, 
that,  although  consisting  chiefly  of  alumina,  it  also  con- 
tained lime  and  oxide  of  iron ;  and,  on  the  other,  it  is 
probable  that  the  substance  in  question  was  not  a  product 
of  nature,  but  of  the  labours  of  certain  alchemists  who 
had  resided  upon  the  spot. 

It  is  by  chemical  processes  alone  that  alumina  can  be 
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obtained  perfectly  pure,  and  separate  from  all  foreign 
bodies.  The  easiest  and  most  common  method  of  ob- 
taining it  in  this  state,  is  to  prepare  it  from  alum,  in 
which  it  exists  in  combination  with  sulphuric  acid.  The 
alum  having  been  dissolved  in  water,  the  sulphuric  acid 
is  neutralized  with  an  alkali,  and  the  alum  precipitated. 
Certain  other  processes  are,  however,  necessary  to  purify 
it  completely  from  the  heterogeneous  substances  with 
which  it  is  mixed. 

Alumina  is  incapable  of  combining  with  carbonic  acid, 
or  at  all  events  of  forming  a  solid  compound  with  it,  as 
is  the  case  with  lime  and  magnesia ;  and  this  property 
particularly  distinguishes  it  from  magnesia.  Several 
authors  have,  undoubtedly,  spoken  of  the  combination  of 
alumina  with  carbonic  acid;  but  De  Saussure  has  shown 
that,  chemically,  pure  alumina  has  not  the  slightest  affinity 
for  carbonic  acid. 

The  physical  properties  of  this  earth  are  varied  to  a 
certain  extent  by  the  means  which  are  taken  to  separate 
it  from  the  substances  with  which  it  is  united,  and  by 
the  quantity  and  quality  of  the  agents  employed.  Pro- 
perties appertaining  to  clay  have  frequently  been  ascribed 
to  alumina,  and  hence,  undoubtedly,  have  arisen  the 
variations  in  the  accounts  which  different  chemists  have 
given  of  it.  These  discrepancies  are  not,  however,  of 
sufficient  magnitude  to  cause  alumina  to  be  confounded 
with  other  earths. 

It  is  a  white  pulverulent  substance,  and  soft  to  the 
touch :  it  has,  properly  speaking,  no  taste ;  but,  when 
placed  on  the  tongue,  causes  a  peculiar  sensation  arising 
from  the  absorption  of  moisture.  The  peculiar  odour 
given  out  by  crude  clay,  especially  when  moistened  by 
breathing  upon  it  or  in  any  other  manner,  is  not  charac- 
teristic of  pure  alumina ;  and  those  who  have  considered 
it  to  be  so  are  in  error. 

Alumina  appears  to  have  a  greater  affinity  for  water 
than  any  of  the  other  elementary  earths,  since  it  re- 
tains a  greater  quantity  of  it ;  it  likewise  contracts  a 
much  stronger  mechanical  cohesion  with  this  fluid  than 
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the  others.  But  this  latter  property  is  found  to  differ 
considerably  in  the  various  preparations  that  are  made 
with  alumina.  When  it  has  b^n  recently  precipitated, 
it  often  contains,  before  it  is  dried,  a  quantity  of  water 
equal  to  six  times  its  own  weight ;  whereas,  alter  having 
been  dried  at  a  moderate  heat,  it  is  incapable  of  retaining 
more  than  one  and  a-half  times,  or,  at  most,  twice  its 
own  weight  without  dropping.  When  it  has  been  made 
red  hot,  or  even  dried  at  a  very  high  temperature,  it 
becomes  incapable  of  retaining  more  than  a  very  small 
portion  of  water. 

Alumina,  when  moistened  vnth  water,  forms  a  paste 
possessing  more  or  less  of  an  unctuous  character ;  but 
this  paste,  when  made  with  pure  alumina,  is  never  so 
ductile  as  that  which  is  formed  of  crude  clay,  neither 
does  it  receive  any  shape  which  may  appear  desirable 
to  give  it  with  the  same  facility. 

This  earth  is  insoluble  in  pure  water.  When  it  is 
nuxed  with  a  large  quantity  of  that  fluid,  the  particles 
being  separated  to  a  considerable  distance  from  one 
another,  appear  to  be  semi-transparent ;  it  becomes 
divided  into  extremely  small  molecules,  which  fall  very 
slowly  to  the  bottom  of  the  vessel,  the  water  not  re- 
taining the  smallest  quantity  in  solution.  But  if  we 
impregnate  that  fluid  with  carbonic  acid,  it  is,  according 
to  De  Saussure,  then  capable  of  dissolving  a  small  quan- 
tity of  the  alumina;  this  combination  is,  however,  so 
feeble,  that  it  soon  decomposes  when  exposed  to  the  air, 
the  liquid  which  was  at  first  limpid  becoming  turbid, 
and  depositing  the  aliunina  at  the  bottom  of  the  vessel 
in  the  form  of  a  light  gelatinous  sediment. 

At  a  gentle  heat  of  about  18  or  20  degrees  of  Reau- 
mur,^ alumina  allows  the  water  which  is  imperfectly 
united  with  it  to  evaporate;  but  this  degree  of  tem- 
perature is  not  sufficient  to  deprive  it  of  aU  the  fluid  it 
contains,  which,  according  to  Buchholtz,  amounts  to  28 
per  cent,  of  the  weight  of  the  earth,  and,  according  to 

*  From  22  dog.  60  m.  to  25  deg.  of  the  centigrade.— Fbekch  Tbahb. 
From  731  deg.  to  77  deg«  of  Fahrenheit. 
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De  Saussure,  to  a  considerably  greater  quantity.  A  very 
intense  heat  is  required  to  effect  an  entire  separation  of 
the  water  from  it. 

Alumina  is  infusible  at  all  ordinary  temperatures ;  but 
in  the  focus  of  a  large  burning  mirror,  or  in  a  fire  fed 
by  a  stream  of  pure  oxygen  gas,  it  undergoes  a  species 
of  fusion  which  does  not,  however,  produce  a  complete 
vitrification.  When  mixed  vnth  lime,  it  may  be  com- 
pletely fused ;  and  when  united  to  silica,  its  tendency  to 
fusion  is  increased.  Incandescence,  however,  always 
causes  a  very  considerable  alteration  in  its  properties  :  the 
effect  produced  is  not  exactly  that  of  fusion,  but  a  kind 
of  coagulation ;  the  alumina  loses  the  cohesive  attrac- 
tion for  water,  and  becomes  hard  to  the  touch ;  when 
mixed  with  that  fluid  it  no  longer  forms  an  unctuous 
paste,  and,  upon  the  whole,  approximates  more  nearly  in 
its  properties  to  silica.  Hence  it  happens  that  clay 
partly  loses  the  ductility  by  the  action  of  the  fire.  This, 
also,  in  some  measure,  explains  to  us  the  good  effects 
that  are  produced  by  burning  argillaceous  soils.  Alu- 
mina which  has  been  made  red  hot,  can  only  be  restored 
to  the  primitive  state  by  dissolving  it  in  acids,  and  then 
precipitating  by  means  of  an  alkali. 

The  earth  in  question  does  not  appear  to  possess  any 
alkaline  properties,  as  it  produces  no  change  in  the  tint 
of  the  coloured  papers  wluch  are  used  as  tests  for  alka- 
lies. It  is  also  incapable  of  combining  with  sulphur  like 
the  alkalies,  lime,  and  magnesia.  We  are  not  acquainted 
with  any  direct  experiment  which  proves  that  alumina  in 
a  state  of  purity  can  enter  into  combination  with  oxygen, 
hydrogen,  nitrogen,  or  carbon ;  it  is,  nevertheless,  pro- 
bable that  it  has  an  affinity  for  these  substances ;  at  all 
events,  it  has  an  affinity  for  their  compounds,  as  is  seen 
in  the  humus. 

On  the  other  hand,  alumina  has  a  very  powerful 
affinity  for  the  other  earths,  and  in  certain  cases  enters 
readily  into  chemical  combination  with  them.  It  has  a 
very  great  tendency  to  unite  with  silica,  and,  according 
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to  Guyton,  can  even  precipitate  that  substance  tram  its 
solution  in  an  alkali.  It  is  in  consequence  of  this 
affinity  that  we  so  often  find  silica  in  nature  combined 
with  alumina  in  fonning  the  compound  called  day. 

Lime,  also,  has  a  strong  affinity  for  alumina.  This 
explains  the  great  fusibility  of  these  earths  when  mixed ; 
and  still  more  clearly  proves  the  power  of  alumina  to  de- 
compose lime  water,  and  separate  the  lime  from  its  solu- 
tion. U  recently  precipitated  alumina  be  thrown  into 
lime  water,  the  liquid  loses  the  alkaline  taste,  and  the 
alumina  falls  to  the  bottom  of  the  vessel,  carrying  the 
Ume  along  with  it.  This  separation  of  the  latter  can 
only  result  from  the  chemical  affinity  of  the  alumina  for 
it,  and  from  an  actual  combination  of  the  two  earths. 

Alumina  is  easily  dissolved  in  acids  when  it  has  been 
only  partially  dried ;  but  after  having  been  ignited,  the 
dissolution  is  attended  with  greater  d&culty.  The  solu- 
tion takes  place  without  effervescence  or  any  rise  of  tem- 
perature. But  this  earth  does  not  possess  the  power  of 
depriving  acids  of  all  their  acidity  and  of  wholly  neu- 
I  tndizing  them ;  and  in  this  respect  it  differs  essentially 

from  the  alkalies  and  alkaline  earths.    The  solutions-have 

an  astrmgent  taste,  and  communicate  a  reddish  tint  to 

blue  litmus  paper.    The  results  of  compounds  of  alumina 

with  adds  are  salts,  some  of  which  are  crystaUizable  and 

others  are  not ;  bat  most  of  them  are  easily  soluble  in 

water.     Alumina  has  a  strong  affinity  for  sulphuric  acid, 

in  combination  with  which  it  forms  a  viscous  substance, 

which  soon  becomes  moist  when  exposed  to  the  air ;  if  a 

little  potassa  is  added  to  this  compound,  alum  is  formed. 

This  earth  may,  however,  contain  a  small  portion  of  sul- 

\  phuric  acid  without  forming  a  saline  compoimd ;  it  is  on 

^^  this  account  that  it  is  often  difficult  to  effect  a  complete 

^  separation  between  these  two  bodies.    When  precipitated 

^  from  a  solution  of  alum,  the  alumina  carries  with  it  a 

small  quantity  of  sulphuric  acid,  from  which  it  can  only 
be  purified  by  repeated  washings. 
The  muriatic,  nitric,  and  phosphoric  acids  do  not  form 
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cryBtallizable  salts  when  brought  into  combination  with 
almnina ;  most  of  them^  on  the  contrary,  produce  viscous 
sohitions. 

The  alkalies  exert  an  action  on  alumina  which  it  is 
very  important  to  notice,  both  because  it  may  serve  as  a 
distinguishing  characteristic  of  this  earth,  and  because  it 
is  frequently  resorted  to  for  the  purpose  of  separating 
alumina  from  other  substances.  lime  and  magnesia  are 
not  operated  upon  by  pure  alkaUes,  whereas  alumina  is 
completely  dissolved  by  them.  The  combination  takes 
place  the  more  easily,  in  proportion  as  the  alumina  has 
been  more  recently  precipitated,  and  contains  a  greater 
quantity  of  moisture ;  and  it  is  very  difficult  to  effect  it 
when  the  earth  has  been  previously  ignited. 

Ammonia  will  disclose  a  very  small  quantity  of  alumina, 
but  potassa  and  soda  dissolve  a  much  greater  proportion 
of  it  and  with  much  greater  rapidity.  When  moistened 
alumina  is  thrown  into  a  warm,  caustic,  alkaline  Ue,  it 
dissolves,  and  the  hquid  becomes  transparent ;  but  when 
the  alkalies  are  completely  saturated  with  carbonic  acid, 
they  no  longer  dissolve  this  earth. 

All  the  alkahes,  together  with  lime  and  magnesia, 
have  a  stronger  affinity  for  acids  than  alumina  possesses ; 
they  may,  therefore,  be  used  to  separate  the  latter  from  its 
combiaations.  Thus,  for  example,  the  solution  of  alu- 
mina in  an  alkali  is  immediately  decomposed  by  the 
addition  of  an  acid ;  and  the  alumina  itself  is  precipitated 
from  its  solution  in  an  acid  by  the  addition  of  any  of 
the  alkahes,  the  affinity  of  which  for  acids  is  greater  than 
that  of  alumina. 

CLAY. 

Clay,  as  we  have  already  observed,  is  a  compound  of 
silica  and  alumina.  These  two  earths  are  not  merely 
mingled  together  in  it,  as  is  generally  supposed,  but  che- 
miccdly  combined.  A  large  proportion  of  the  clay  found 
in  nature  is  also  mixed  with  an  extra  quantity  of  silica, 
which  exists  in  it  in  the  form  of  sand  of  various  degrees 
of  fineness.    This  sand  may,  however,  be  separated  from 
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it  by  simple  washing,  or  by  a  mode  wbich  experiment 
has  lately  shown  to  be  much  better,  by  boiling  the 
mixture  in  water;  but  that  portion  of  silica  which 
is  in  direct  combination  with  the  alumina  can  only  be 
separated  by  the  action  of  chemical  re-agents.  Clay  not 
only  differs  in  appearance  both  from  silica  and  alumina, 
but  even  its  properties  do  not  correspond  in  that  degree 
which  might  be  expected  from  the  proportion  in  which 
these  two  substances  are  united  in  it.  It  has  peculiar 
properties  which  a  mechanical  mixture  of  silica  and  alu- 
mina cannot  be  made  to  exhibit.  Nature  seems,  indeed, 
to  have  reserved  to  herself  the  power  of  effecting  this  in- 
timate union  ;  for,  although  means  have  been  discovered 
of  effecting  the  combination  of  silica  and  alumina  by  che- 
mical processes,  the  compound  thus  formed  does  not  con- 
stitute a  true  clay. 

Clay  always  contains  iron  in  a  higher  or  a  lower  state 
of  oxidation ;  and  it  is  probable  that  this  metal  consti- 
tutes an  essential  part  of  it.  Oxide  of  iron  is  formed  by 
the  union  of  the  metal  with  oxygen,  and  this  combination 
is  easily  effected  by  the  action  of  moisture.  The  colours 
of  the  oxide  vary,  according  to  the  degree  of  oxidation, 
from  black  to  yellow,  brown,  and  red ;  the  black  tint  in- 
dicates the  lowest  degree  of  oxidation,  and  the  red  the 
highest.  Oxide  of  iron  is  an  insipid  inodorous  powder, 
insoluble  in  water,  but  easily  soluble  in  acids,  and  in 
combination  with  these  latter  it  forms  salts,  which  have 
the  smell  of  ink.  These  ferruginous  salts  are,  in  their 
turn,  decomposed  by  alkalies,  because  the  latter  have  a 
superior  affinity  for  acids.  Astringent  vegetables,  or 
those  which  contain  tannin,  such  as  gall-nuts  and  oak- 
bark,  separate  the  iron  from  the  acid ;  and  the  precipitated 
iron  being  divided  into  very  minute  particles,  tinges  the 
fluid  with  a  black  hue. 

Iron  is  sometimes  operated  upon  in  the  ground  by  an 
acid,  generally  by  carbonic  acid,  with  which  it  forms  an 
insoluble  compound,  wholly  devoid  of  taste,  and  indif- 
ferent if  not  useftd  to  vegetation.  Other  acids  expel  the 
carbonic  acid  from  this  compound^  causing  an  efferves* 


CLAY.  ^85 

cence  like  that  produced  when  an  acid  is  poured  upon 
chalk.  This  circumstance  once  led  me  into  error  m  a 
superficial  examination  which  I  was  making  on  a"  sample 
of  clay  that  was  supposed  to  contain  marl. 

Oxide  of  iron  is  sometimes  combined  with  phosphoric 
acid,  especially  in  marshes,  where  that  acid  is  produced 
by  the  decomposition  of  organic  bodies.  This  compound 
is  equally  insoluble  with  the  last,  but  it  is  nevertheless 
thought  to  be  injurious  to  vegetation. 

When  iron  is  combined  in  the  soil  with  sulphuric  acid, 
produced  by  the  decomposition  of  iron-pyrites,  it  forms 
the  neutral  salt  commoidy  called  "  green-vitriol.*^' 

This  salt,  when  mixed  in  a  very  small  proportion  of 
clay,  appears  always  to  exert  an  injurious  action  upon 
vegetation ;  indeed,  sulphuric  acid  has  never  been  found 
to  be  favourable  to  vegetation  excepting  upon  calcareous 
soils,  in  which  the  acid  immediately  combines  with  lime, 
and  thus  forming  gypsum,  instead  of  being  united  with 
iron. 

It  is  only  when  combined  with  vegetable  mould,  or 
other  substcmces  containing  large  quantities  of  carbon, 
and  even  then  used  in  very  smaQ  quantities,  that  the  sul- 
phate of  iron  (green  vitriol)  has  produced  a  fertiUsing 
eflFect,  or  any  great  improvement  of  the  soil.  We  shall 
enlarge  further  on  this  subject  when  we  come  to  treat 
more  particularly  of  manures. 

Clay  has  probably  been  formed  by  the  decomposition 
of  hard  rocks  or  stones.  Many  compact  minerals,  com- 
posed of  alumina,  silica,  and  oxide  of  iron,  are  decomi- 
posed  by  the  action  of  the  atmosphere,  and  transformed 
into  clay ;  among  the  principal  of  these  are  argillaceous 
schists,  which  are  frequently  met  with,  and  in  some  places 
compose  whole  mountain  chains,  and  also  felspar.  This 
kind  of  decomposition  is  constantly  going  on  before  our  i 

eyes,  naked  rocks  of  clay-slate  becoming  covered  with  a 
stratum  of  clay,  in  whicn  vegetables  speedily  take  root. 
This  light  covering  may  easily  be  thickened  and  increased 
by  separating  the  layers  of  the  schist  by  means  of  a 
plough,  and  decomposing  them  with  fresh  manure,  which 
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seems  to  have  the  power  of  accderating  the  disintegra- 
tion. 

The  day  formed  by  this  insensible  operation  of  nature 
was,  probably,  in  former  ages,  displac^  by  the  action  of 
running  water,  and  deposited  in  the  plains  as  we  see  it 
at  present.  Besides,  it  has,  according  to  all  appearance, 
attracted  certain  substances  from  the  atmosphere,  par- 
ticularly oxygen. 

The  three  substances  of  which  clay  is  chiefly  composed, 
viz.,  alumina,  siUca,  and  oxide  of  iron,  are  umted  in  it  in 
very  different  proportions,  and  we  seldom  find  two  kinds 
of  clay  of  exactly  the  same  composition.  In  the  greater 
number  of  cases,  siUca  is  the  pmlominating  ingredient ; 
the  quantity  of  this  substance  frequently  amounts  to  98 
parts  in  100  without  the  mixture  losing  the  properties  of 
day.  Alumina  very  rarely  forms  the  prindpal  component 
part. 

From  the  results  of  recent  experiments  made  in  our 
laboratory,  we  have  found  that  clay  which  has  been  freed 
from  sand  by  washing  the  silica,  is  stiU  found  to  exist  in 
two  different  states.  First,  when  this  clay  is  boiled  for 
a  considerable  time  and  in  a  suffident  quantity  of  water, 
it  deposits  a  kind  of  siUca  which  certainly  cannot  be 
called  sand,  but  which  is  nevertheless  composed  of  grains 
even  less  minute  than  those  which  are  predpitated  from 
a  solution  of  flints.  The  quantity  of  this  silica  which 
can  be  thrown  off  by  ebullition,  varies  in  different  kinds 
of  clay,  and  cannot  be  separated  from  them  without  great 
difficulty ;  and  even  when  the  separation  has  been  effected 
with  all  possible  care,  there  still  remains  a  large  quantity 
of  silica  in  the  day,  which  can  only  be  got  rid  of  by 
chemical  re-afrents.  We  are  still  carefully  prosecuting 
these  researcSs.  principally  with  the  view  k  'arriving  a! 
some  positive  conclusion  with  respect  to  a  fact  which  at 
present  we  consider  probable ;  viz.,  that  all  kinds  of  clay, 
when  freed  from  that  portion  of  silica  which  is  united 
with  them  by  a  less  intimate  and  merely  in  a  mechanical 
combination,  contain  equal,  or  nearly  equivalent,  portions 
of  that  earth  and  alumina. 
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The  quantity  of  oxide  of  iron  contained  in  day  varies 
from  one  to  ten  or  twelve  parts  in  a  hundred. 

Sometimes  clay  contains  oxide  of  manganese  also ;  but 
this  substance  is  rarely  met  with^  and  only  in  small 
quantities. 

Clay  ia  not  always  of  one  colour :  it  is  found  to  be 
white,  grey,  brown,  red,  black,  and  in  aU  the  various 
shades  of  these  colours.  Sometimes  the  variations  are 
chiefly  attributable  to  combustible  matters,  such  as 
humus,  and  to  a  kind  of  bituminous  substance ;  these 
latter  communicate  to  the  day  a  grey  tint  inclining  to 
black,  and  sometimes  make  it  quite  black.  But  such 
clays  when  submitted  to  the  action  of  fire  become  per- 
fectly white ;  because,  during  this  action,  the  carbon 
combines  with  oxygen,  and  escapes  in  the  form  of  car- 
bonic acid.  The  colotu^,  however,  mostly  arise  from  the 
presence  of  oxide  of  iron,  and  sometimes  also  from  that 
of  oxide  of  manganese ;  the  difierent  shades  depending 
partly  upon  the  relative  quantities  of  these  substances 
contained  in  the  clay,  and  partly  upon  the  degrees  of 
oxidation.  The  colour  approaches  the  more  nearly  to 
bright  yellow,  deep  yellow,  or  red,  as  the  iron  may  be  in 
a  higher  state  of  oxidation.  Clays  of  this  description  do 
not  become  white  when  ignited ;  on  the  contrary,  the 
oxide  of  iron  which  they  contain  takes  up  an  additional 
quantity  of  oxygen,  the  iron  becoming  peroxidized,  and  the 
colour  then  changes  to  brick-red.  AU  clays  which  con- 
tain from  four  to  six  parts  in  a  hundred  of  oxide  of  iron, 
acquire  this  tint  by  ignition,  the  depth  of  the  colour  in- 
creasiDg  in  proportion  to  the  quantity  of  oxide  that  is 
present. 

Sometimes  the  clay  derives  the  colour  from  the  joint 
presence  of  oxide  of  iron,  vegetable  mould,  and  of  bitu- 
minous substances.  Clays  of  this  kind  acquire  a  lighter 
colour  by  ignition,  because  the  vegetable  matter  from 
which  their  colour  partly  arises  is  volatihzed ;  but  they 
never  become  perfectly  white,  because  the  oxide  of  iron 
which  is  also  concerned  in  the  production  of  the  colour 
remains  behind.    The  loss  of  colour  which  these  clays 
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experience  from  ignition  depends,  therefore,  upon  the 
relative  quantities  of  oxide  of  iron  and  of  combustible 
matter  which  they  contain:  where  the  colour  is  veiy 
materially  diminished  in  intensity,  we  may  conclude  that 
it  was  chiefly  produced  by  the  presence  of  combustible 
matters ;  if  the  contrary,  that  it  arose  principally  from 
oxide  of  iron.  Clays  are  sometimes  found  which  are  per- 
fectly white,  and  these  do  not  contain  any  inflammable 
substances.  They  are  not,  however,  wholly  free  from 
oxide  of  iron,  but  the  substance  is  present  in  the  lowest 
degree  of  oxidation,  and  incapable  of  communicating  any 
tint  whatever  to  the  clay.  If,  however,  clays  of  this 
description  are  exposed  to  a  whit«  heat,  the  iron  becomes 
more  nighly  oxidised,  and  the  clay  acquires  a  yellow  and 
sometimes  a  bright  red  tint.  Should  any  white  clays  not 
change  the  colom:  when  exposed  to  the  action  of  fire,  we 
may  venture  to  conclude  that  they  contain  a  very  small 
quantity  of  iron. 

Clay  possesses  the  property  of  exciting  a  peculiar  sensa- 
tion in  the  organs  of  taste  and  smell  in  as  high  a  degree, 
at  least,  as  alumina,  and  it  may  thus  be  easily  distin- 
guished from  other  earths.  When  powdered  and  intro- 
duced into  the  nose,  or  applied  to  the  tongue,  it  absorbs 
the  moisture  from  the  organ  to  which  it  is  applied,  and 
adheres  firmly  to  it.  Clay  has,  moreover,  a  peculiar 
odour  not  possessed  by  alumina,  and  which  is  called 
earthy.  This  is  exhaled  very  copiously  when  clay  which 
has  been  dry  for  some  time  is  moistened,  and  hence  the 
odour  which  generally  pervades  the  atmosphere  when 
rain  falls  after  a  drought.  De  Saussure  attributes  this 
effect  to  oxide  of  iron,  but  it  is  given  out  as  strongly  by 
clays  which  contain  a  small  portion  of  that  oxide  as  by 
those  which  contain  it  in  much  greater  abimdance.  It 
is  at  present  a  doubtful  point,  whether  this  odour  is  ex- 
haled by  the  clay,  or  is  the  consequence  of  some  peculiar 
change  in  the  atmosphere  which  surroimds  it. 

Among  the  properties  of  clay,  none  are  so  remarkable 
as  their  relations  to  water.  When  in  a  state  of  compara- 
tive, dryness,  although  not  absolutely  free  from  moisture, 
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it  absorbs  water  with  facility ;  and  when  it  contains  a 
considerable  quantity  of  that  fluid,  it  forms  a  more  or 
less  tenacious,  adhesive,  and  ductile  mass,  which  easily 
takes  and  retains  any  impression  that  may  be  given  it, 
and  is  therefore  capable  of  being  moulded  into  all  sorts 
of  shapes.  The  property  in  question  which  renders  this 
kind  of  earth  so  useful,  is  not  possessed  in  the  same 
degree  by  all  clays ;  those  which  possess  it  in  the  greatest 
perfection  are  called  fat  or  soffc  clays,  and  those  which 
have  it  in  a  less  degree  poor  clays.  The  plastic  nature 
of  this  substance  ought  not  to  be  attributed  solely  to  the 
presence  of  alumina,  for  that  earth  in  its  pure  state  does 
not  possess  these  qualities  in  so  high  a  degree ;  they  seem 
rather  to  l*esult  from  the  combination  of  alumina  with 
silica,  and  even  the  oxide  of  iron  seems  to  be  partly  con- 
cerned in  their  production.  It  is  true  that  the  fatteist  and 
most  ductile  clay  contains  the  largest  portion  of  alumina, 
and  the  brittle  or  poor  clay  the  least  quantity ;  but  the 
degree  of  ductiUty  is,  nevertheless,  not  in  exact  propor- 
tion with  the  quantity  of  this  earth  which  is  present. 

Clay,  when  saturated  with  water,  is  no  longer  pervious 
to  that  fluid.  When  water  is  poured  upon  a  cake  or 
basin  made  with  clay  paste,  it  remains  on  the  surface 
vnthout  filtering  through  it.  This  faculty  imparts  great 
importance  to  the  presence  of  clay  in  the  upper  stratum 
of  the  soil,  and  even  to  those  which  are  underneath.  It 
is  the  clay  thus  situated  which  prevents  water  from  pene- 
trating to  a  greater  depth ;  were  it  not  for  this  stoppage 
we  should  not  meet  with  any  springs  without  boring 
down  to  the  soUd  rock.  These  beds  of  clay  alternating 
with  strata  of  earth  permeable  to  water,  are  the  most 
ordinary  source  of  springs,  because  the  water  retained  by 
them  can  only  force  a  passage  for  itself  in  a  direction 
parallel  with  them.  These  beds  are  also  the  cause  of 
those  swamps  or  collections  of  stagnant  water  which  are 
sometimes  met  with  in  fields  and  plains,  the  water  not 
being  able  to  penetrate  into  the  earth  remains  on  the  top 
of  the  clay  strata  until  it  is  thoroughly  evaporated,  and 
thus  shows  itself  on  the  surface  of  the  ground. 


290  AOEONOMY. 

When  clay  is  macerated  in  a  large  quantity  of  water, 
it  renders  that  fluid  turbid  and  remains  suspended  in  it, 
but  the  water  does  not  dissolve  the  smallest  portion.  A 
considerable  time  elapses  before  this  fluid  again  becomes 
completely  limpid.  It  is  in  consequence  of  this  property 
that  the  water  of  rivers,  whose  beds  are  composed  of 
day,  is  always  more  or  less  turbid ;  the  detached  and 
finelv  divided  particles  of  the  clay  not  being  able  to  settle 
at  the  bottom  by  reason  of  the  constant  motion  of  the 
stream.  It  is  also  from  the  same  cause  that  lands  inun- 
dated by  rivers  which  have  burst  their  banks,  are  gene* 
rally  covered  with  clay ;  for  the  sand  which  the  waters 
carry  with  them  being  heavier,  quickly  sinks  to  the 
bottom,  and  is  deposited  at  random  in  heaps ;  wlule  the 
day  being  very  minutely  divided,  and,  as  it  were,  difl^ised 
through  the  mass  of  water,  is  carried  to  a  greater  dis- 
tance, and  not  deposited  until  the  water  has  become 
stagnant.* 

*  AH  the  earths  found  in  caltivated  soils  hare  a  very  considerable  attraction 
for  atmospheric  moistare;  and  when  they  are  mixed  with  organic  decomposing 
sabstanoes,  or  piil?eriied,  this  power  is  materiallj  increased.  This  property  of 
the  soils  he  cultivates  cannot  be  too  carefully  kept  in  Tiew  by  the  farmer.  It 
Is  one  of  the  chief  reasons  why  fallowing,  deep  ploughing,  or  SBbsoOing  are  so 
fertilizing  in  their  effects ;  and  why  plants,  growing  on  cnltiTated  soils,  are 
able  to  maintain  themselves  in  health,  even  in  the  dryest  seasons.  The  extent 
of  this  attractive  property  of  the  earths  and  soils  may  be  ascertained  expe* 
rimentally,  by  either  exposing  a  given  weight  of  the  previously  well-diied 
earth  to  a  muist  atmosphere  for  a  stated  period,  and  then  weighing  it  again  to 
discover  tlie  amount  of  the  moMare  abscnrbed ;  or  else,  by  confining  a  given 
portion  of  the  dried  earth  in  a  confined  portion  of  air,  and  then,  by  the  hy- 
grometer, determining  the  degree  of  dryness  whi^  has  been  produ<^  by  the 
earth  confined  in  it. 

In  the  experiments  of  Professor  Leslie,  made  with  a  very  delicate  hygro- 
meter, when  thoroughly  dried  garden  mould,  introduced  into  a  confined  por« 
tion  of  air,  saturated  with  moisture,  Uidleated  a  dryness  of  05  degrees, 
The  same  weight  of  alumina,  under  the  same  ciroum- 

stances,  indicated  a  dryness  of. S4  degrees. 

Carbonate  of  magnesia • 76      „ 

Carbonate  of  lime 70      „ 

Pipeclay S5      „ 

Shelly  sea  sand 70      „ 

Qrcenstone  resolved  into  soil • 03      „ 

Silica 40      „ 

In  rov  own  experiments  with  various  earths  and  soils,  the  specimen  was 
previously  dried  In  a  temperature  of  212^,  and  then  exposed  to  air  saturated 
with  moisture,  at  60^,  for  three  hours ;  under  these  ciroumstanoea-^ 
1,000    parts    of    clay  gained    39  parts. 

1»000      „         „    coal  ashes      „         14    „ 
1,000      „         „    lime  „         11    „ 

1,000      „         „    gypsum         „  9    „ 

1,000      „         fy    chalk  „  4    „ 
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When  day  is  exposed  to  frost,  cracks  or  fissures  are 
formed  in  it ;  indeed,  it  is  sometimes  completely  disin- 
tegrated. This  separation  of  masses  of  clay  and  com- 
minution of  their  parts,  is  caused  by  the  expansion 


And  when  exposed  for  eighteen  boon  to  air  at  the  temperatare  of  9i9  ("  Essay 

on  Salt,"  p.  7)— 

1,000  parts  of  rich  soil,  near  Maldon,  In  Essex,  worth  two  gnfneas 

an  acre,  gained ••• 25  parts. 

1,000  parts  of  the  same  field,  which  had  been  salted  with  12  bnshels 

of  salt  per  acre,  gafaied 97     „ 

1,000,  which  had  been  salted  with  6  bnshels  per  aero,  gained 96     „ 

In  the  experiments  of  Professor  Schnbler,  the  amonni  of  the  moisture  ab- 
sorbed by  the  earths  was  ascertained  at  four  different  periods,  viz.,  12, 24,  48, 
and  72  honrs ;  the  temperatnre  of  the  atmosphere  in  which  they  were  exposed 
was  between  69  and  65^  j'*' Joum.  Eog.  Ag.  Soc,"  vol.  i,  p.  106),  and  each  earth 
was  spread  orer  a  sormce  of  fifty  square  inches.  The  amoont  absorbed  Is 
stated  In  grains  :— 

1000  g^rains  of  12  honrs. 

Silleioussand 0  0  0  0 

Calcareons  sand 2  8  3  8 

Gypsum  powder 1  1  1  1 


Sandy  clay  .  4  •• r.     21 

Loamy  clay 96  80  84  86 


Stiffclay 80  86  40  41 

Grey  pure  day 87  42  48  49 

Finelime 26  81  86  85 

Flnemagnesla 69  76  80  82 

Gardenmould 86  46  60  58 

ArablesoU 16 


24  hours. 

48  hoi 

0 

0 

8 

8 

1 

1 

26 

28 

80 

84 

86 

40 

42 

48 

81 

86 

76 

80 

46 

60 

Slatymarl 24  20  82  88 

Davy  saw  this  property  of  all  soils  in  its  true  light  **  The  soils,**  he  said, 
'*  that  are  the  most  efficient  in  supplying  the  plant  with  water  by  atmospheric 
absorption  are  those  in  which  there  is  a  due  mixture  of  sand,  finely  diTided 
clay,  and  carbonate  of  lime  (chalk),  with  some  animal  or  vegetable  matter; 
and  which  are  so  loose  and  light,  as  to  be  freely  permeable  to  the  atmosphere. 
With  respect  to  this  quality,  carbonate  of  lime  and  animal  and  vegetable 
matter  are  of  great  use  in  soils;  they  give  absorbent  power  to  the  soil,  with- 
out giving  it  tenacity.  Sand,  on  the  contrary,  which  also  destroys  tenacity, 
gives  little  absorbent  power.  I  have  compared  the  absorbent  power  of  many 
soils  with  respect  to  atmospheric  moisture,  and  I  have  always  found  it  greatest 
in  the  most  fertile  soils ;  so  that  it  affords  one  method  of  Judging  of  the  pro« 
dactiveness  of  land." 

1,000  parts  of  a  celebrated  soil,  from  Ormiston  in  Bast  Lothian,  when  dried 
at  a  temperature  of  212^,  gained  in  an  hour,  by  exposure  to  air  saturated  with 
moisture  at  temperature  62  deg.,  18  parts.  l/XX)  parts  of  a  very  fertile  soil 
from  the  banks  of  the  river  Parrett,  in  Somersetshire,  under  the  same  circum- 
stances, gained  16  parts.  1,000  parts  of  a  soil  from  Mersea,  in  Essex,  worth 
468.  an  acre,  gained  23  parts.  1,000  parts  of  a  fine  sand  from  Essex,  worth 
28s.  an  acre,  gained  11  parts.  1,000  parts  of  a  course  sand,  worth  168.  an 
acre,  gained  8  parts.  1,000  parts  of  the  soil  of  Bagshot  Heath  gained  only 
three  parts.— ('<  Elements  of  Agri.  Chem."  183.) 

It  is  evident,  therefore,  that  the  power  of  absorbing  moisture  Is,  in  a  great 
degree,  the  measure  of  the  fertility  of  all  soils. 

The  quantity  of  water  required  to  thoroughly  saturate  the  various  earths,  is 
also  a  question  of  considerable  importance  to  the  farmer.    This  has  been  re> 

u2 
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which  water  undergoes  in  freezing,  in  which  the  crystals 
or  needles  of  ice  separate  the  particles  of  clay  one  from 
the  other.  On  this  account  clay,  which  is  to  be  used  for 
the   purpose  of  improving  and  ameliorating  land^   is 

eentlj  determined  experimentally  by  M*  Schubler,  whose  work  on  thU  subject 
has  been  translated  by  James  Hudson,  Esq.,  the  excellent  Seeretaiy  to  the 
Bnglish  Agricnltoral  Society.  The  foUowlnff  table  shows  the  result  of  the 
German  Professor's  researches  (''  Jour.  Bog.  Agri.,"  voL  1.  p.  184) : — 

Beol  qaanttty  of  water 

in  s  cable  foot,  when 
Mtumtad. 

Calcareous  sand* .••••    31*8 lbs. 

Sllidous  sand 97*8 

Oypsom  powder 87*4 

Bandyclay 38*8 

Loamy  clay 41*4 

Stiff  clay,  or  brick  earth  ...    46*4 

Pure  grey  clay 48*3 

Pipeclay 47*4 

The  carbonate  of  lime 47*6 

Fine  carbonate  of  magnesia  .     63*6 

Garden  mould 48*4 

Arable  soU 40*8 

Fine  slaty  marl 85*6 

Another  important  property  of  soils  to  be  considered  by  the  fiurmer,  when  he 
is  endeavouring  to  improve  tiie  composition  of  his  land  by  an  admixture  of 
earths,  is  the  property  which  these  possess  of  retaining  their  moisture  when 
exposed  to  the  action  of  the  atmosphere.  This  property  has  also  been  ex- 
amined by  Professor  Schnbler,  and  his  experiments  are  very  yaluable  to  the 
cultivator,  as  comparatiTe  results;  otherwise,  experiments  of  this  Idnd  carried 
on  In  a  close  room  always  differ  very  materially  in  the  amount  of  evaporation 
from  that  of  the  same  soil  in  situations  exposed  to  the  wind  and  sun.  The 
mode  adoptedj  in  these  experiments  was  as  follows  (IHd,  p*  100) :— <<  We  place 
on  a  round  suiface  of  tin  plate,  having  a  raised  border,  a  given  quantity  of  the 
earth  to  be  examined.  Having  pre?ionsIy  saturated  this  fully  with  water,  we 
spread  it  out  evenly,  and  ascertain  the  weight  ef  the  whole :  we  suflfer  it  to 
remain  for  several  hours  in  a  close  room  to  evaporate,  and  again  weigh  it,  to 
ascertain  the  quantity  of  water  evaporated.  If  we  make  the  experiment  with 
many  earths  at  once,  we  shall  be  able  to  institute  a  comparison  among  them 
with  the  greatest  certainty  in  reference  to  this  point.  To  obtain  accurately  the 
quantity  of  water  contained  in  the  earth  at  the  commencement  of  the  experi- 
ment, we  afterwards  dry  it  in  an  artificial  heat,  and  thus  easily  reduce  the 
quantity  of  evaporated  water  to  hundredth  parts  of  that  contained  in  the 
earth. 

Let  the  weight  of  a  wet  earth  be 310  grains. 

The  weight  of  the  same  earth  after  34  hours 960 

The  weight  of  the  perfectly  dry  earth 900 

Therefore,  the  amount  of  water  evi^rated  in  84  hours  will  be.  50 
And  the  water  hi  the  earth  at  the  beginniuff  of  the  experiment.  110 
The  following  table  contains  the  results  of  my  expcariments  hi  reference  to 


Weight  of  a  cubic 

WHeniby. 

toot  when  Mtan- 

t«d  with  water. 

118-6  lbs. 

141*3  lbs. 

111*8 

180*1 

01*0 

127*6 

07*8 

1207 

88*6 

124*1 

80-3 

119-6 

76*2 

116*8 

47*9 

102*1 

63*7 

103*6 

15-8 

76*3 

68*7 

102*7 

84-6 

119*1 

1130 

140*3 

*  The  reason  why  the  real  quantity  of  moisture  in  a  soU  cannot  be  accu- 
rately determined  by  merely  comparing  the  weight  of  a  given  measure  when 
dry  with  the/same  measure  when  wet,  is,  that  some  soils  when  they  are  dried 
materially  oootract^  and  expand  when  wet^  as  every  cultivator  of  a  chty  soil 
otnattestf 
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always  first  submitted  to  the  action  of  frost,  in  order  that 
by  the  perfect  comminution  and  division  of  the  particles, 
it  may  be  better  adapted  for  mixing  and  amalgamating 
with  the  soil  on  which  it  is  laid. 

Moistened  clay,  even  when  subjected  to  the  action  of 
heat,  parts  with  the  water  with  very  great  reluctance,  and 
the  more  so  in  proportion  to  its  Mness ;  and  it  retains 
that  fluid  more  tenaciously  than  any  other  earth.  After 
the  evaporation  of  the  water  it  becomes  more  or  less 
hard,  according  as  it  is  rich  or  poor.  Moist  clay,  when 
exposed  to  a  high  degree  of  heat,  often  breaks  and  falls 
to  pieces ;  the  vapour,  by  its  elastic  power,  opening  a  pas- 
sage for  itself,  and  breaking  the  substance  in  winch  it  is 
enclosed.  This  is  the  reason  that,  in  making  tiles,  it  is 
necessary  to  dry  them  first  by  exposure  to  the  air,  and 
then  to  heat  them  gradually  in  the  kiln. 

Clay,  in  drying,  always  contracts  and  loses  a  portion 
of  its  bulk.  This  contraction  arises  from  the  evapora- 
tion of  the  water,  in  consequence  of  which  the  particles 
of  clay  approach  each  other  more  closely ;  and  this  quality 
produces  the  fissures  which,  during  very  hot  and  dry 
weather,  are .  formed  on  the  surface  of  argillaceous  soils. 
The  same  circumstance  also  renders  it  necessary  to  model 
tiles  and  earthenware  vessels  one  size  larger  than  that 
which  is  required  after  baking. 

this  poiitt,  with  200  grains  of  the  seTenl  earths  at  a  temperature  of  05f  deg., 
spread  out  o?er  a  soriace  of  ten  square  inches ;  and  in  stating  the  results  of 
all  these  experiments,  the  quantity  of  eTaporation  is  giTen,  as  f^om  eyery  100 
parts  of  water  contained  in  the  earth. 

Siliclous  sand evaporation  in  four  hours,  88*4 

Calcareous  sand „  „  76-9 

Gypsum  powder „  „  71*7 

Sandy  clay „  „  62*0 

Loamy  clay „  „  45*7 

Stiff  day,  or  hrick  earth  .  „  „  34*9 

Pure  grey  clay „  „  31 '9 

Fhie  lime „  „  28*0 

Magnesia •....         „  „  10*8 

Garden  mould „  „  24*3 

Arable  soil „  „  32*0 

Slaty  marl... „  „  68*0 

This  reluctance  to  part  with  the  moisture  wHh  which  the  soil  is  combined 
increases,  the  cultivator  is  well  aware,  with  the  tenacity  of  his  land ;  his  ex- 
perience in  this  respect  agrees  entirely  with  the  experiments  of  Professor 
Sehabl6r.---V&^knion  m  the  FertiHzen,  p.  264. 


294  AGBONOHT. 

Clay  can  only  be  completely  deprived  of  moisture 
when  Jieated  to  a  bright  red  heat :  it  then  contracts  still 
further,  and  undergoes  a  kind  of  condensation  which 
brings  the  particles  still  more  closely  together.  The 
terms  of  "shrinking"  and  "contraction"  are  used  to 
denote  this  approximation  of  the  particles  of  clay  occa- 
sioned by  the  action  of  heat,  to  which  rich  clays  are  more 
exposed  than  those  of  inferior  quality. 

But  the  contraction  of  any  particular  kind  of  day  is  al- 
ways the  same  when  subjected  to  a  definite  degree  of  heat ; 
or,  in  other  words,  when  it  is  submitted  to  any  one  par- 
ticular temperature,  the  clay  will  always  experience  a 
similar  diminution  of  volume.  This  property  has  intro- 
duced clay  in  the  construction  of  pyrometers  for  mea- 
suring very  high  temperatures. 

Clay  does  not  fuse  with  the  heat  of  an  ordinary  coal 
fire ;  but  when  the  fire  is  strongly  increased  by  a  bel- 
lows, or  fed  with  oxygen  gas,  the  fusion  takes  place.  The 
addition  of  lime  greatly  augments  the  fusibility  of  day, 
and  the  same  eflPect  is  produced  by  oxide  of  iron.  Hence, 
a  large  addition  of  lime  or  of  oxide  of  iron  in  the  fabri- 
cation of  bricks  and  of  earthenware  is  very  injurious, 
because,  as  firequently  happens,  the  bricks  or  vessek  so 
formed  melt  and  fall  to  pieces  when  the  temperature  of 
the  furnace  is  very  high.  But  in  small  quantities  these 
substances  may  be  of  service,  as  they  induce  the  com- 
mencement of  vitrification,  a  greater  condensation  of  the 
partides,  and,  consequently,  an  increase  of  soUdity  in  the 
mass. 

The  properties  of  clay  which  has  been  heated  to  red- 
ness,  A/W17  W  those  of  the  «me  »»l«tonoe  in 
its  natural  state.  The  fragments  of  the  former  are  often 
suflaciently  hard  to  give  out  sparks  when  struck  with 
steel,  and  cannot  be  softened  by  immersion  in  water. 
When  pulverized  and  mixed  with  that  fluid,  they  no 
longer  form  an  adhesive,  unctuous,  and  ductile  paste,  but 
the  powder  allows  water  to  pass  through  it,  retaining  a 
very  small  quantity,  and  then  it  resembles  sand  or  silica. 
No  artificial  process  can  restore  that  ductility  to  baked 
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day  wHch  it  previously  possessed ;  neverthdess  the  action 
of  the  atmosphere,  of  moisture,  and  of  animal  manures, 
seem  to  bring  it  back  by  degrees  to  the  natural  and  ori- 
ginal state. 

Generally  speaking,  air  appears  to  exercise  a  very 
powerful  influence  on  day,  whether  baked  or  unbaked. 
This  action  is  peculiarly  apparent  in  the  beneficial  e£Pect 
produced  upon  land  by  clay  which  has  been  exposed  to 
the  air  for  a  long  time.  It  is  generally  known  that  the 
earth  of  old  walls  and  ovens  forms  an  excellent  manure, 
and  increases  the  fertility  of  the  soil. 

It  was  formerly  thought  that  clay  absorbed  the  nitre 
contained  in  the  air.  It  has,  indeed,  been  ascertained 
that  it  favours  the  formation  of  nitrate  of  potassa  in  salt- 
petre houses ;  but  the  atmosphere  never  contains  nitre 
ready  formed.  Various  observations  and  experiments, 
however,  tend  to  induce  the  belief  that  clay,  when  ex- 
posed to  the  air,  absorbs  nitrogen,  hydrogen,  and  all  the 
other  animal  exhalations  contained  in  the  atmosphere. 
When  kneaded,  clay  is  exposed  for  a  considerable  period 
in  large  masses,  and  in  a  damp  situation  it  assumes  aU 
the  characters  of  putrefaction.  Ammonia  is  then  formed 
in  it,  thus  proving  the  presence  of  nitrogen,  which  is  a 
constituent  portion  of  ammonia. 

Even  if  it  has  not  yet  been  proved  that  pure  alumina 
absorbs  oxygen  from  the  atmosphere,  there  is  no  doubt  of 
that  property  being  possessed  by  clay.  Humboldt  has 
satisfactorily  ascertained  its  existence  in  all  the  kinds  of 
clay  which  he  has  examined,  and  even  in  compact  slate. 

The  absorption  of  various  substances,  both  known  and 
unknown,  from  the  atmosphere,  renders  clay  lighter, 
thinner,  and  less  tenacious.  This  fact  is  established  by 
several  chemical  experiments  and  analytical  examinations. 
I  have  analyzed  clay  taken  from  the  sturface  of  the  ground, 
as  well  as  that  taken  from  a  considerable  depth ;  both 
were  found  to  contain  the  same  proportions  of  alumina, 
silica,  and  oxide  of  iron,  but  the  former  was  decidedly 
poorer  than  the  latter.  Since  the  action  of  the  air  renders 
clay  less  compact^  we  can  easily  understand  the  cause  of 
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the  benefit  which  a  very  argiUaoeoufl  aoii  derives  in  this 
respect  from  the  operations  of  turning  it  up,  ploughing, 
digging  it  with  the  spade,  &c. ;  for  the  upper  stratum  of 
the  soil  is  thus  brought  into  contact  with  the  atmosphere 
at  a  greater  number  of  points,  the  air  is  enabled  to  pene- 
trate more  deeply  into  the  ground,  and  convey  a  large 
quantity  of  those  substances  which  it  contains ;  and  thus 
the  soil  is  rendered  hghter,  and  a  more  complete  separa* 
tion  of  its  parts  Ib  effected. 

Adds  exert  little  action  upon  those  clays  which  are 
free  from  lime.  They  do  not  produce  any  effervesence 
unless  a  large  quantity  of  carbonate  of  iron  is  present. 
Alumina  and  oxide  of  iron  certainly  are,  when  in  a  free 
state,  easily  soluble  by  acids ;  but,  when  mixed  in  clay, 
they  are  protected  from  the  influence  of  these  substances 
by  the  silica  with  which  they  are  surrounded  or  united. 
Acids,  when  poured  upon  clay,  undoubtedly  dissolve  a 
portion  of  these  component  pspi;s,  but  not  the  whole  of 
them.  The  quantity  dissolved  is  greater  in  proportion  as 
these  substances  predominate  over  the  silica.  Thus,  a 
rich  clay  will  give  a  larger  portion  of  alumina  to  an  acid 
than  a  poor  one.  AcioB  will  also  absorb  a  laj^er  quan- 
tity of  oxide  of  iron  from  a  clay  which  is  rich  in  that 
metallic  body  than  from  one  which  contains  little  of  it. 
This  accounte  for  the  tact  that  land  which  contains  a 
considerable  quantity  of  oxide  of  iron  is,  in  consequence 
of  that  very  circunustance,  inferior  in  point  of  fertihty 
to  other  land  which,  although  similarly  constituted  in  aU 
other  respects,  contains  a  smaller  portion  of  this  oxide. 
This  substance  is  not  in  itself  injurious  to  vegetation, 
and  only  becomes  so  when  combined  with  certain  acids. 
Nevertheless,  as  adds  are  easily  formed  in  the  ground, 
and  as  they  more  readily  operate  upon  day  which  is  rich 
in  oxide  of  iron  than  on  that  which  contains  a  small 
quantity,  their  deleterious  effects  must  necessarily  be 
more  sensible  in  the  former  than  in  the  latter  kind  of 
soils. 

Most  acids,  then,  do  not  possess  the  power  of  com- 
pletely decomposing  day ;  that  is,  of  effectmg  a  thorougli 
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separation  between  the  alumina  and  oxide  of  iron,  and 
the  silica.  Clay  may  be  boiled  in  nitric  or  muriatic  acid 
without  the  alumina  and  oxide  of  iron  being  completely 
dissolved.  Concentrated  sulphuric  acid  is  the  only  one 
which  is  capable  of  producing  an  entire  solution,  and  it 
can  only  do  so  when  employed  in  considerable  quantities 
and  boUed  for  a  long  time  in  contact  with  the  clay.  An 
easier  method  of  separating  the  alumina  and  the  oxide  of 
iron,  is  to  mix  the  clay  with  an  alkali  (caustic  alkalies 
answer  the  purpose  best)  and  expose  the  mixture  to  a 
red  heat,  when  a  quantity  of  acid  sufficient  not  only  to 
saturate  the  alkaU,  but  also  to  leave  an  excess  of  it,  must 
then  be  poured  upon  the  fused  mass.  This  excess  of 
acid  soon  dissolves  the  alumina  and  oxide  of  iron,  and 
the  silica  may  then  be  completely  separated.  The  alkali 
seems  to  diminish  the  attraction  of  cohesion  between  the 
silica  and  the  oxide  of  iron,  and  to  weaken  the  resistance 
which  this  oxide,  when  mixed  with  alumina,  opposes  to 
the  action  of  acids.  This  process  is  the  surest  and  the 
easiest  way  of  decomposing  clay. 

Besides  those  bodies  which  belong  essentially  to  clay, 
viz.,  silica,  alumina,  and  oxide  of  iron,  we  frequently  find 
other  substances  in  a  state  either  of  mixture  or  of  com- 
bination. 

Clay  generally  contains  sand  in  fine  grains,  which 
cannot  be  completely  removed  by  ebuUition ;  and  it  is 
also  frequently  mixed  in  greater  or  less  quantities  with  a 
coarse  land  of  sand,  which  is  easily  separated  from  it  by 
washing.  This  mixture  is  called  argillaceous  earth.  We 
shall  have  occasion  to  mention  it  again  presently. 
Humus,  or  vegetable  mould,  is  often  found  in  clay,  and 
appears  to  be  rather  combined  than  simply  mixed  with  it. 
AU  clays  which  he  on  the  surface  of  the  land,  or  at  a 
small  depth  below  it,  contain  more  or  less  of  this  sub- 
stance. We  have  found  a  very  considerable  quantity  of 
it  in  clay  which  was  five  toises  below  the  surface.  Clay 
is  often  accompanied  by  lime  in  countries  where  that  sub- 
stance is  very  plentiful ;  indeed,  it  is  oftener  found  united 
with  this  earth  than  without  it.    Sometimes  the  lime  is 
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mixed  with  it  in  small  pieces,  and  it  is  then  easily  dis- 
tinguishable by  sight;  in  other  cases  these  substances 
are  so  combined  together  that  the  lime  can  only  be 
detected  by  chemical  analysis.  Idme  is  also  found  in 
day,  in  a  state  of  union  with  sulphuric  acid,  in  the  fonn 
of  gypsum  or  the  sulphate  of  lime.  When  the  quantity 
of  Imie  contained  in  clay  reaches  a  certain  proportion,  the 
combination  is  distinguished  by  the  name  of  mari,  a 
substance  which  we  shall  hereafter  examine  more  par- 
ticularly. 

The  physical  properties  of  clay,  the  ductility  and 
power  of  retaming  water,  may  be  greatly  modified  by 
these  combinations,  and  in  proportion  to  the  quantities 
in  which  these  substances,  are  mixed  with  it.  Clay,  min- 
gled with  coarse  silica,  sand,  vegetable  mould,  and  hme, 
diffiises  itself  more  easily  through  water,  retains  a  less 
quantity  of  that  fluid,  dnes  more  rapidly,  and  does  not 
harden  so  much  as  pure  clay.  When  moistened,  it  is 
also  less  unctuous  and  ductile. 

The  quantities  in  which  these  substances  combine  with 
clay  are  subject  to  infinite  variation  ;  hence  *  also  the  pro- 
perties of  clay  itself  are  infinitely  variable.  In  addition  to 
this  fact,  it  must  be  observed  that,  as  the  essential  and  con- 
stituent parts  of  clay,  viz.,  alumina,  silica,  and  oxide  of 
iron,  influence  the  physical  properties,  there  must,  neces- 
sarily, be  an  endless  variety  of  clays,  all  of  which — at 
least  as  far  as  composition  goes — ^may  be  regarded  as 
pure.  It  is,  therefore,  impossible  to  arrange  these  dif- 
ferent kinds  in  any  definite  classification,  because  the 
several  varieties  are  not  marked  by  any  distinguishing 
characteristics,  there  being,  on  the  contrary,  an  endless 
variety  of  gradations  £rom  the  richest  kind  of  clay  to  the 
poorest.  We  shall,  however,  distinguish  some  of  the 
most  remarkable  by  particular  names,  and  describe  their 
most  essential  properties,  because  a  knowledge  of  them 
may  be  interesting  to  agriculturists  as  well  as  useful  in 
thereby  enabling  them  to  derive  the  greatest  possible' 
profit  from  the  land  at  their  disposal. 

The  kaolin  or  porcelain  earth  is  the  purest  and  finest 
of  all  the  clays,  and  is  the  variety  employed  in  the  fabri- 


GLAT.  299 

cation  of  fine  porcelain.  It  is  found  in  different  coun- 
tries :  in  Germany,  near  to  Aue  in  the  Hartz  mountaiDfi ; 
near  to  Giehren,  Strablow,  Teichenau,  and  Tamorwits,  in 
Silesia ;  near  to  Grunnerits  in  the  circle  of  Saal ;  near  to 
Vienna  iu  Austria,  Passau,  Hochst,  &c. 

Kaolin  has  probably  been  formed  by  the  decomposition 
of  felspar.  It  is  of  a  white,  or  greyish  white,  or  yellow- 
ish white  colour,  sometimes  even  inclining  to  red :  it  falls 
to  powder  spontaneously  when  immersed  in  water ;  when 
pounded  in  a  dry  state  it  forms  a  powder  which,  although 
dry,  is  soft  to  the  touch  and  adheres  slightly  to  the 
tongue :  it  is  sometimes  found  miagled  with  pabrtides  of 
lime  and  mica.  The  proportions  of  their  constituent 
parts  vary  much.  According  to  Wedgewood,  the  kaolin 
found  in  Cornwall  contains  sixty  parts  in  a  hundred  of 
alumina,  and  twenty  parts  in  a  hundred  of  silica ;  other 
varieties  contain  smaller  portions  of  these  constituent 
parts.  It  does  not  contain  either  iron  or  the  oxide  in 
large  quantities. 

Good  porcelain  is  also  obtamed  by  mixing  together 
certaru  proportions  of  different  kinds  of  day. 

Pipe-day  is  employed  chiefly  in  the  manufacture  of 
pipes  for  smoking.  Next  to  kaolin,  it  has,  of  all  kinds 
of  clay,  the  purest  colour ;  its  shades  and  hues,  however, 
vary  considerably ;  it  is  found  white,  grey,  inclining  to 
blue,  and  even  black;  and  often  contains  combustible 
matters,  which  give  to  it  a  deeper  hue.  When  heated  in 
the  fire  it  becomes  white;  sometimes,  however,  pr^erving 
a  reddish  tint.  It  falls  to  pieces  in  water,  and  does  not 
acquire  any  great  degree  of  tenacity  by  uniting  with  that 
fiuid.  Various  qualities  of  it  are  met  with :  that  found 
near  Cologne  is  reckoned  among  the  best ;  that  from  the 
environs  of  Maestrecht  the  next  in  quality ;  but  very  good 
pipe  clay  is  also  found  near  Buntzlau  and  Plauen ;  like- 
wise at  Weissensprunck  in  the  Electoral  March,  and  in 
Hesse,  Wurtemburg,  &c. 

Bole  is  one  of  the  fattest  of  all  the  clays :  it  is  manu- 
factured into  little  tables,  which,  when  stamped,  are  sold 
jonder  the  name  of  sealing  earth  (^e^el-erdej    Its  colour 
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is  tile  red,  brown,  and  occasionally  pure  white.  The 
Annenian  bole  is  generally  considered  to  be  one  of  the 
best  and  most  valuable  of  aU  the  varieties.  This  kind  of 
clay  is  very  soffc  to  the  touch :  when  mixed  and  united 
with  water,  it  forms  a  very  tenacious  and  unctuous  paste. 
It  dries  and  becomes  exceedingly  hard  when  exposed 
fu*st  to  the  air,  and  then  to  the  action  of  the  fire.  White 
bole  acquires,  from  ignition,  a  yellowish  tint,  or  a  colour 
sUghtly  inclining  to  red. 

Blood-stone  or  red  ochreona  day  is  a  kind  of  bole  which 
is  very  rich  in  oxide  of  iron.  It  is  found  in  various  places; 
but  that  which  comes  fix>m  Striegau,  Zittau,  and  Neu- 
remberg,  is  the  best  in  Germany. 

Potter^ S'Clay  or  tile-clay  derives  its  name  fix>m  the  use 
which  is  made  of  it  in  the  manufacture  of  tiles  and  com- 
mon earthenware.  In  flat  countries  it  is  found  in 
abundant  and  extensive  strata.  It  is  very  tenacious  and 
unctuous,  but,  nevertheless,  often  contains  a  small  quantity 
of  sand  and  lime.  It  is  soft  to  the  touch,  and  if  placed 
on  the  ton&nie  adheres  firmly  to  it.  It  possesses  in  an 
eminent  degree  the  power  of  absorbing  mter,  but  does 
not  faU  to  powder  on  being  immersed  in  that  fluid,  but 
becomes,  on  the  contrary,  very  tenacious  and  ductile.  It 
becomes  very  much  hardened  by  drying,  and  has  a  great 
tendency  to  split.  When  ignited,  it  is  rendered  as  hard 
as  stone,  and  it  can  then  no  longer  be  pulverized  by  rub- 
bing between  the  fingers ;  or,  indeed,  in  any  way  without 
considerable  difficulty. 

FuUera-earth  is  a  poor  clay,  used  for  the  purpose  of 
removing  dirt  or  grease  fix>m  cloth,  &c.  It  was  formerly 
imagined  that  tins  substance  was  not  to  be  found  any 
where  except  in  England;  but  it  is  now  well  known,  that 
many  kinds  of  clay  foimd  in  Germany,  are  equally  well 
adapted  for  the  purposes  just  mentioned.  The  exportation 
of  Hampshire  fiiller's-earth  was  formerly  forbidden  in 
England. 

Fuller's-earth  is  friable;  it  soon  falls  to  powder  in 
water,lwithout,  however,  becoming  much  divided,  or 
fonmng  a  mixture  like  the  plastic  mass  used  in  pottery. 
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English  foller's-earth  is  brown,  and  intersected  with  yel- 
lowish veins ;  after  ignition  it  assumes  a  black  tint,  which 
it  again  loses  if  the  incandescence  be  long  continued.* 

The  kind  of  clay  which,  in  the  classification  of  the 
different  soils,  I  distinguish  by  the  name  of  marshy  earth, 
may,  as  far  as  regards  the  quality  and  other  pro- 
perties, be  assimilated  to  faller's-earth.  It  contains 
only  a  small  portion  of  alumina,  but  equally  as  much 
silica,  and  sometimes  also  a  small  portion  of  hme.  The 
degree  of  tenacity  and  adhesiveness  possessed  by  it  is 
very  trifling:  it  is  tolerably  hard;  but,  nevertheless, 
always  forms  dust;  and  it  breaks  without  dijQKculty  as 
soon  as  it  is  moistened :  so  that  water  Qourses  made  in  it 
do  not  remain  open  for  any  long  time,  but  are  speedily 
filled  with  mud.  When  it  is  dry  and  formed  into  clods, 
they  easily  break  and  separate  themselves  after  a  light 
rain.  I  distinguish  it  fix)m  soft  or  plastic  argillaceous 
earth,  because  the  latter  is  a  mixture  of  rich  or  poor  clay 
with  coarse-grained  silica  or  chalk. 

Clay  iron  ore,  or  marshy  ferruginous  earth  is,  for 
the  most  part,  composed  of  clay,  and  a  large  pro- 
portion of  carbonate  and  phosphate  of  iron,  and 
which  together  form  a  hard  mass.  Not  only  the  nature 
of  it,  but  also  the  phosphate  of  iron  which  it  contains, 
renders  it  very  injiuious  to  vegetation,  both  when  it  is 
disposed  in  strata  immediately  below  the  siirface  of  the 
ground,  and  when  it  is  partly  dissolved  and  brought  into 
contact  with  the  roots  of  plants.     It  is  decomposed  by 

*  The  coofltitiientB  of  fuller's-earth,  according  to  Klaprotb,  are  as  follows : — 

Specimen  from  Specimen  from 

Beigate,  Surrey.         St.  Nimptch  in 

Silesia. 

SUica 68-0  4S-5 

Alamina..... 10*0  16-6 

Lime   0*6  — 

Magnesia     1*26  1'6 

Oxide  of  iron     ....  9-76  7*0 

Common  salt 01  — 

Water 24*0  86*6 

Loss    1-4  2-0 

100^  100*0 
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long  exposure  to  the  atinosph^!e,  and^  theiefore,  can  only 
be  used  for  subterranean  structures ;  at  all  events,  thu 
is  the  case  with  many  varieties  of  it.  It  is  very  durable 
under  water.  The  colour  is  either  brown  or  an  inter- 
mediate hue  between  deep  brown  and  deep  yellow,  and 
it  often  contains  veins  of  a  bluish  black  tint. 

It  has  sometimes  been  worked  for  the  extraction  of 
iron,  and  hence  is  usuaUy  included  by  mineralogists  in 
the  list  of  iron  ores. 

When  this  earth  or  mineral  exists  on  the  surface  of  the 
ground,  it  renders  the  soil  unfit  for  vegetation  of  any 
kind,  even  pines  cannot  grow  upon  it.  The  only  means 
of  rendering  such  land  available  for  cultivation,  is  to  dig 
up  the  earth  to  a  certain  depth :  this  method  has  actually 
been  applied  on  pieces  of  laud  of  small  extent,  and  often 
at  a  very  great  expense. 

Idme  is  one  of  the  most  abundant  substances  in  nature; 
it  forms  whole  mountain  chains,  and  together  with  other 
earths  and  metaUic  oxides  constitutes  a  great  number  of 
minerals.  It  also  exists  in  large  quantities  in  the  bodies 
of  animals,  forming  the  principal  ingredient  of  bones 
and  shells.  It  Ukewise  forms  a  constituent  part  of  all 
vegetables ;  at  all  events,  it  is  invariably  found  in  their 
ashes,  and  it  exists  in  solution  in  almost  all  natural  waters. 

Lime,  till  lately,  has  been  regarded  as  an  elementary 
substance;  modem  experiments  and  observations  have 
shevm  that  it  is  a  compound.  It  is  composed,  in  fact,  of 
a  peculiar  metal  called  calcimn  and  oxygen.  The  frequent 
occurrence  of  lime  in  the  bodies  of  animals,  the  numerous 
impressions  and  petrefactions  found  in  calcareous  rocks, 
the  evidence  by  which  it  is  proved  that  this  lime  is 
derived  from  testaceous  animals,  and,  lastly,  the  numerous 
reasons  which  induce  us  to  beUeve  that  oiganic  bodies 
produce  lime — ^all  these  considerations,  taken  collectively, 
have  led  naturalists  to  suppose  that  lime  is  a  product  of 
organic,  nature.    But  this  opinion  is  contradicted  by  the 


liiMS.  303 

existenoe  of  the  substanoe  in  question  in  primitive  rocks, 
and  at  elevations  where  neither  petrefactions  nor  impres- 
sions of  organic  bodies  are  found. 

Lime  belongs  to  the  class  of  alkaline  earths,  and  its 
properties  seem  to  bear  a  close  resemblance  to  those  of 
the  alkalies.  It  has  a  strong  tendency  to  combine  with 
acids ;  and,  as  it  occurs  everywhere,  we  always  find  it  in 
combination  with  one  or  the  other  of  those  bodies,  except 
indeed  in  the  craters  of  volcanoes,  in  which  we  occasionally 
meet  with  lime  in  a  pure  state,  being  robbed  of  the  car- 
bonic acid  by  the  action  of  heat.  The  acids  with  which 
it  is  most  frequently  combined  are  the  carbonic  and  sul- 
phuric ;  though  we  occasionally,  but  not  so  often,  find  it 
united  with  the  phosphoric,  muriatic,  boradc,  and  nitric 
adds. 

Carbonate  of  lime,  also  known  by  the  name  of  crude 
lime,  is  the  base  of  limestone  and  chalk,  and  also  forms  a 
constituent  part  of  other  minerals.  It  exists  in  marl  in 
combination  with  clay,  and  in  many  soils  it  is  found  mixed 
more  or  less  abundantly  with  day  and  sand.  It  can  be 
separated  from  every  mixture,  and,  by  means  of  certain 
artificial  processes,  may  be  e^bited  in  a  state  of  purity. 

Pure  carbonate  of  lime  is  a  light,  white,  insipid,  and 
inodorous  powder.  According  to  the  most  accurate 
analysis,  it  is  composed  of  56  parts  in  a  100  of  pure 
lime,  40  parts  of  carbonic  acid,  and  4  parts  of  water. 
This  latter  portion  is  essential  to  it,  and  forms  part  of  the 
fimdamentd  constitution,  and  is  not  evaporated  by  a 
moderate  heat;  carbonate  of  lime  ceases  to  be  such 
before  it  parts  with  the  water.  This  fluid  is  not  con- 
tamed  by  it  in  a  hquid  form,  but  as  a  soUd,  and  in  a  state 
of  crystalization. 

Carbonate  of  lime  easily  mixes  with  pure  water,  but 
does  not  dissolve  in  it ;  and  if  the  fluid  is  left  quiet,  the 
carbonate  soon  subsides.  When  mixed  with  water  so  as 
to  form  a  thin  paste,  and  then  placed  upon  a  horsehair 
sieve,  it  retains  a  quantity  of  the  fluid  equal  to  half  its 
own  weight,  but  allows  it  to  evaporate  even  more  easily 
than  it  escapes  from  sand.    But  this  substance  may  also 
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be  dissolved  in  water  which  is  saturated  with  carbonic 
acid.  In  order  to  effect  this  solution,  it  is  only  necessary  to 
stir  the  substance  repeatedly  in  the  water.  The  quantity 
of  carbonate  dissolved  will  depend  upon  the  amount  of 
carbonic  acid  that  is  contained  in  the  water,  and  will  in- 
crease or  diminish  in  exact  proportion  with  it.  This  com- 
pound is  called  the  solution  of  carbonate  of  lime  in  water 
impregnated  with  carbonic  acid.  It  is  frequently  met 
with  in  nature,  and  the  waters  of  most  springs,  and 
especially  of  those  which  issue  from  calcareous  mountains, 
are  of  this  kind. 

A  solution  of  lime  in  an  excess  of  carbonic  acid, 
whether  produced  by  natural  or  artificial  means,  is  rapidly 
decomposed,  and  the  carbonate  of  lime  separates  from  the 
fluid  as  soon  as  the  acid  is  removed.  This  effect  is  pro- 
duced by  mere  contact  with  the  atmosphere,  especially 
when  the  water  is  agitated ;  and  this  is,  doubtless,  the 
reason  that  certain  waters  used  for  irrigation  produce  so 
very  much  greater  an  effect  upon  meadows  when  they 
flow  over  them  immediately  after  issuing  from  their 
source,  than  when  they  are  conducted  to  a  considerable 
distance,  and  exposed  all  the  while  to  the  influence  of  the 
atmosphere.  In  the  latter  case  the  water  which  was 
previously  Umpid  becomes  turbid,  and  deposits  the  lime 
which  it  held  in  solution.* 

When  calcareous  earth  is  dissolved  in  water,  it  adheres 
to  the  vessel  which  contains  it,  and  forms  a  crust,  or 
collects  in  masses,  becomes  agglomerated,  and  falls  into 
various  shapes.  When  a  solution  of  lime  in  an  excess  of 
carbonic  acid  is  boiled,  the  acid  escapes  yet  more  rapidly ; 
and  this  may  account  for  the  fact,  tlmt  spring  water,  when 
boiled,  becomes  turbid,  and  deposits  a  segment,  which 
forms  a  crust  round  the  vessel.     This  crust  is  formed  by 

*  That  the  portion  of  saline  matters  contained  in  spring  water  is  diminished 
by  being  nsed  for  the  purposes  of  irrigation,  has  been  proTed  by  the  experi- 
ments of  Dr.  H.  R.  Madden,  who  found  that  a  gallon  of  water.  ''  clear  as 
crystal,"  issuing  from  the  base  of  the  Pentland  Hills,  contained  before  passing 
over  a  meadow  ten  grains  of  common  salt,  and  four  grains  of  carbonate  of  lime 
(chalk )»  but  after  passing  over  the  meadow,  a  gallon  of  the  same  water  con- 
tained only  flye  g^ns  of  common  salt  and  two  of  carbonate  of  lime. — Trans, 
ffigh.  S9C.,  TOl.  Yiii.  p.  087. 
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the  precipitated  carbonate  of  lime,  although  many  unedu* 
cated  persons  take  it  for  nitre. 

Bodies  which  absorb  carbonic  acid,  also  precipitate 
lime  from  the  water  which  held  it  in  solution.  The 
caustic  alkalies,  potassa,  soda,  and  ammonia,  instantly 
produce  this  effect  by  uniting  with  the  acid,  which 
dissolve  the  lime,  thus  precipitating  the  latter.  The 
alkalies,  even  in  their  ordinary  state  of  carbonate,  gene- 
rally have  the  same  effect,  for  they  are  not  entirely 
saturated  with  carbonic  acid. 

Carbonate  of  lime  imdergoes  no  change  when  exposed  to 
the  action  of  moderate  heat,  except  that  it  parts  with  some 
or  all  of  the  water  which  adheres  to  it,  and  becomes  drier. 
But  when  exposed  to  a  violent  heat  it  loses  the  whole  of 
the  water,  as  well  as  the  carbonic  acid ;  becomes  caustic, 
and  acquires  alkaline  properties.  In  this  state  only,  lime 
can  be  regarded  as  chemically  pure ;  and  it  is  then  called 
calcined  or  quick  lime.  This  substance  has  in  all  ages 
and  in  all  countries  been  used  for  the  purposes  of  bund- 
ing. We  shall  not  here  attempt  to  describe  the  prepara- 
tion of  lime  on  a  large  scale,  but  content  ourselves  with 
considering  its  physical  and  chemical  properties,  in  order 
to  be  enabled  to  account  for  all  the  remarkable  pheno^ 
mena  it  produces,  as  well  as  the  effects  when  it  is 
employed  as  a  manure  or  as  mortar. 

Quick  or  calcined  lime  has  an  alkaline,  caustic,  and  very 
disagreeable  taste ;  and,  like  the  alkalies,  it  possesses  the 
property  of  alternating  vegetable  colours.  When  frag- 
ments of  lime  in  this  state  are  moistened  with  water, 
they  absorb  a  considerable  quantity  of  that  fluid  and  yet 
remain  dry.  A  disengagement  of  heat  is  soon  observed^ 
which  gradually  increases;  and  finally  the  fragments 
split,  burst  asunder,  and  faU  into  a  very  white  and  Ught 
powder,  which  is  soft  and  dry  to  the  touch.  The  degree 
of  heat  produced  by  this  combination  of  Ume  with  water, 
sometimes  exceeds  that  of  boiling  water;  and  when  a 
considerable  quantity  of  lime  is  slaked  in  a  dark  place, 
light  is  frequently  emitted. 

Even  when  lune  is  imited  with  a  quantity  of  water 

X 


306  AGRONOMY. 

equal  to  the  fourth  part  of  its  own  weight,  it  does  not 
then  become  moistened,  bnt  absorbs  and  solidifies  the 
whole  of  the  fluid,  and  its  own  weight  is  proportionably 
increased.  This  solidification  of  the  water  afibrds  an  ex- 
planation of  the  rise  of  temperature  always  attendant  on 
the  operation  of  slaking  lime,  and  formerly  all  sorts  of 
imagmery  causes  were  assigned  to  account  for  this  pheno- 
menon. The  water  absorbed  by  the  lime  passes  nrom  a 
liquid  to  a  solid  state ;  and  the  caloric  to  which  this 
liquid  doubtless  owes  its  fluidity,  is  set  at  Uberty  and 
escapes.  The  water  which  has  entered  into  combination 
with  Ume  passes  into  a  solid  state,  and  can  only  be 
separated  from  it  when  that  substance  is  heated  to 
ignition. 

Lime  that  has  been  slaked  may  easily  be  mixed  with 
water,  and  the  union  takes  place  without  any  further  dis- 
engagement of  heat.  When  diffused  through  a  large 
Quantity  of  water,  lime  forms  a  kind  of  fluid  paste ;  and 
'  the  quantity  of  water  be  still  further  increased,  a  thin 
liquid  will  be  formed,  known  by  the  name  of  milk  or 
oream  of  lime.  Lime  when  slaked  is  still  caustic,  although 
not  to  so  great  a  de^ee  as  quicklime ;  it  has  an  achd, 
disagreeable  taste,  ana  alters  the  colour  of  paper  stained 
with  vegetable  juices  from  blue  to  green. 

Lime  which  has  been  calcined,  but  not  slaked,  likewise 
becomes  changed  by  exposure  to  the  air ;  its  fragments 
fall  to  powder  more  or  less  (juickly  in  proportion  to  the 
degree  of  humidity  contained  m  the  surrounding  atmos- 

C^  e  i  it  absorbs  the  moisture  of  the  air,  and  thus 
mes  slaked  of  itself^  often  exhibiting  a  perceptible  in- 
crease of  temperature.  But  it  also  becomes  changed  in 
another  way,  gradually  losing  its  causticity  and  taste,  and 
becoming  unfit  to  be  made  into  mortar.  It  also  absorbs 
carbonic  acid  from  the  air,  and  thus  gradually  repasses  to 
the  state  of  a  carbonate,  so  that  it  cannot  be  restored  to 
its  former  condition  imless  it  be  calcined  afresh. 

The  time  requisite  to  effect  the  passage  of  quicklime 
into  a  carbonate  by  exposure  to  the  air  depends  upon 
the  humidity  of  the  atmosphere,  and  the  quantity  of 
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carbonic  acid  which  it  contains.  The  greater  the  quan- 
tity of  moisture  and  of  carbonic  add,  the  more  rapidty 
does  the  transition  take  place.  Calcined  lime  does  n/ot 
absorb  any  carbonic  acid  from  dry  air,  even  when  that 
add  is  present  in  large  quantities :  moisture  is  absolutely 
necessanr  to  bring  about  a  union  of  these  two  substances. 
Calcined  lime  may,  therefore,  be  kept  in  a  dry  place  for 
a  considerable  time  without  losing  its  properties.  It  is 
not,  however,  safe  to  trust  to  this  method  in  cases  where 
it  is  desirable  to  have  the  lime  perfectly  pure,  as,  for 
example,  when  it  is  to  be  used  as  a  remedy  for  swellings 
on  the  bodies  of  animals ;  it  ought,  in  such  cases,  to  be 
kept  in  closely  stopped  glass  vessels. 

Caldned  lime  may  be  completely  dissolved  in  pure  water 
without  the  intervention  of  any  other  substance,  and  it 
does  not  lose  this  property  even  when  it  has  been  previ- 
ously slaked.  But  a  very  large  quantity  of  wat^  is 
necessary  in  order  to  dissolve  it  completed,  viz.,  780  parts 
of  water  to  one  of  lime.  In  order  to  effect  this  solution, 
it  is  only  necessaiy  to  agitate  either  quick  or  slaked  lime 
in  water.  The  solution  thus  formed  is  called  lime  water; 
it  is  perfectly  clear  and  transparent,  and  has  the  alkaline 
taste  of  hme.  Its  effect  on  vegetable  colours  is  precisely 
the  same  as  that  produced  by  the  solution  of  an 
alkali. 

When  lime-water  is  exposed  to  the  atmosphere,  a  white 
crust  forms  over  its  surface,  which  ultimately  becomes  so 
heavy  that  it  falls  to  the  bottom  of  the  vessel  and  is 
succeeded  by  another,  until  the  whole  of  the  lime  is 
precipitated  from  the  solution.  The  mixture  thus  formed 
at  the  bottom  of  the  vessel  is  called  cream  of  lime.  The 
effect  just  mentioned  is  produced  by  the  absorption  of 
the  carbonic  acid  contained  in  the  air  by  the  lime.  Thin 
add  combines  with  the  lime,  which  bdng  thus  converted 
into  a  carbonate,  can  no  longer  be  held  in  solution  by  the 
water.  Lime-water  must,  therefore,  be  kept  in  tightly 
stopped  glass  vessels. 

Lime,  which  is  completely  dissolved  in  water,  and  even 
that  which  is  only  mechanically  mixed  or  suspended  in 

X  2 
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that  fluid,  83  is  the  case  in  the  milk  of  Ume,  quickly 
absorbs  carbonic  acid,  and  becomes  saturated  with  it, 
when  it  is  briskly  agitated  in  that  gas.  All  waters  con- 
taming  carbonic  acid  are  robbed  of  it  by  the  action  of 
lime ;  hence  it  also  decomposes  a  solution  of  Ume  in  an 
excess  of  carbonic  acid.  Lome  is,  therefore,  one  of  the 
best  re-agents  that  can  be  employed  for  detecting  the 
presence  of  carbonic  acid  in  liquids  or  gases.  It  is  by  a 
process  somewhat  of  this  nature  that  the  quantity  of 
carbonic  acid  contained  in  the  atmosphere  or  in  water  is 
determined. 

Calcined  lime  easily  combines  with  sulphur,  producing 
various  phenomena,  according  to  the  manner  in  which  the 
combination  is  effected.  When  caustic  or  quicklime  in 
a  state  of  powder  is  mixed  with  powdered  sulphur,  and 
this  combination  is  heated  to  redness,  it  becomes  brown, 
and  the  two  substances  imite.  The  product,  which  is 
called  aulphuret  of  lime,  or  liver  of  sulphur,  has  no  smell, 
and  is  simply  a  compound  of  lime  and  sulphur.  When 
it  is  exposed  to  the  air,  or  moistened  with  water,  the 
peculiarly  fetid  odour  of  sulphureted  hydrogen  is  given 
off ;  part  of  the  sulphur  decomposes  the  water ;  the  hy- 
drogen of  the  latter  dissolves  a  portion  of  the  sulphur 
and  produces  an  acid,  which  immediately  unites  with  the 
lime,  and  thus  the  hydro-siilphuret  of  Ume  is  formed. 

The  same  compound  is  obtained  by  boiling  sulphur  in 
lime-water,  or  milk  of  lime ;  the  Uquid  becomes  brown 
and  exhales  the  same  odour.  This  compound  of  sulphur, 
when  prepared  in  the  dry  way  and  afterwards  moistened 
with  water,  undersoes  decomposition  by  exposure  to  the 
air,  the  sidphur  absorbing  oxygen.  When  mixed  with 
acids  it  is  rapidly  decomposed,  and  gives  out  an  addi- 
tional quantity  of  sulphureted  hydrogen;  very  good 
artificial  imitations  of  natural  sulphureted  baths  may 
thus  be  made. 

Lime  and  phosphorus  may  also  be  made  to  combine  by 
being  fused  together.  The  resulting  compound  is  a  brown 
substance  called  plvo^phuret  of  calcium,  which  possesses 
even  to  a  greater  degree  than  the  sulphuret  the  power  of 
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decomposing  water.  In  this  combination  a  great  quantity 
of  phosphureted  hydrogen  gas  is  disengaged,  part  of 
which  escapes  and  takes  fire  upon  coming  in  contact  with 
the  air,  while  the  rest  is  retained  by  the  lime,  and  cannot 
be  disengaged  except  by  the  intervention  of  other  acids.* 

As  far  as  present  experience  goes,  it  does  not  appear 
that  lime  combines  with  pure  hydrogen,  nitrogen,  or 
carbon ;  but  there  is  no  doubt  of  its  being  able  to  unite 
with  these  substances  when  they  are  combined  together, 
or  of  its  capability  of  uniting  with  carbureted  hydrogen 
and  the  compounds  of  carbon,  nitrogen,  and  hydrogen. 
This  fact  shows  us  the  reason  that  organized  bodies  are 
attacked  and  destroyed  by  quickhme.  When  such  bodies 
are  placed  in  contact  with  the  lime,  they  lose  their  cohe- 
sion and  colour,  and  are  reduced  to  a  friable  mass. 
Carcasses  covered  with  lime  are  rapidly  decomposed 
without  exhaling  those  noxious  vapours  which  accompany 
their  putrefaction  under  other  circumstances.  It  is  on 
this  account  that  quicklime  is  placed  in  the  coffin  with 
the  bodies  of  those  individuals  who  have  died  of  contagious 
diseases.  Even  living  organized  bodies,  as  tender  plants 
and  seeds,  insects  and  their  larvae  are  also  attacked  and 
rapidly  destroyed  by  quicklime. 

These  phenomena,  which  are  produced  by  lime  as  well 
as  by  the  alkalies,  sufficiently  prove  that  it  has  an  affinity 
for  the  elements  of  which  organized  bodies  are  composed, 
viz.,  hydrogen,  carbon,  and  nitrogen,  as  it  is  impossible 
to  beUeve  that  a  substance  which  acts  with  so  much 
energy  upon  organic  bodies,  can  be  destitute  of  affinity 
for  their  elements ;  we  are  rather  led  to  conclude  that  it 
tends  to  combine  with  some  one  or  more  of  these  elements, 
which  are  united  in  all  organic  bodies  in  certain  definite 
proportions;  and  that  by  its  combination  it  destroys  the 
equilibrium  of  the  whole  mixture,  f 

*  The  phosphuretof  ealcinm  decomposes  the  water,  the  hydrogen  of  which 
combines  with  the  phosphorus  forming  phosphureted  hydrogen ;  while  Its  oxygen 
combines  partly  with  the  calcium  formlog  lime,  and  partly  with  the  phosphorus 
forming  phosphoric  and  hypo-phosphoric  acids.  These  acids  unite  with  the 
lime  and  form  phosphate  and  hypo-phosphate  of  lime. 

t  When  lime  is  mixed  with  tallow,  and  certain  other  organic  substances,  it 
forms  a  soap.    Lime,  and  some  of  its  salts,  when  mixed  with  common  alkaUne 
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Slaked  lime  does  not  produce  these  effects  to  the  same 
extent  as  quicklime,  because  its  action  is  not  assisted  by 
that  increase  of  temperature  which  accompanies  the 
action  of  the  latter ;  nevertheless,  it  has  sufficient  power 
to  accelerate  the  decomposition  of  organic  substances. 
On  this  decomposing  power,  the  beneficial  effect  which  it 
{»roduces  when  used  as  a  manure  in  a  great  measure  de- 
pends. It  accelerates  the  decomposition  and  disintegration 
of  the  manure  already  contained  in  the  soil,  and  causes 
those  portions  which  are  most  advantageous  to  plants 
to  be  developed  in  the  greatest  quantity.  For  the  same 
reason,  it  tends  to  accelerate  the  exhaustion  of  the  soil ; 
which,  consequently,  is  rendered  more  sterile  if  it  be  not 
speedily  ameliorated.  It  is  this  action  which  makes  it 
so  necessary,  where  lime  is  used  for  the  purpose  of  im« 
proving  the  land,  to  manure  it  at  the  same  time  with  a 

raiHy  of  dung  or  some  such  matters.  But  it  must 
be  allowed  that  carbonate  of  lime  exerts  a  similar 
induence  upon  organic  bodies,  especially  where  putrefac- 
ti(m  and  deposition  have  alr^y  cbmmeiic^.  The 
carbonate  also  appears  to  possess,  although  in  an  inferior 
degree,  the  power  of  acting  upon  certain  combinations  of 
hydrogen,  nitrogen,  and  carbon,  taking  up  a  certain  por- 
tion of  them,  and  thus  weakening  or  perhaps  destroying 
their  original  state  of  combination.  . 

One  of  the  most  remarkable  properties  of  lime — ^a 
property  which  renders  it  so  eminently  useful  as  a  build* 
ing  material-^is,  that  it  hardens  when  mixed  with  certain 
stony  substances  and  made  into  a  fluid  paste,  and  forms 
with  them  a  matter  which  possesses  the  firmness  of  rock. 
Mortar,  made  of  sand  and  slaked  lime,  soon  dries  when 
exposed  to  the  air.  This  composition  not  only  possesses 
great  cohesion  in  itself,  but  also  adheres  firmly  to  other 
stony  substances,  and  serves  to  unite  them  together. 
This  cohesive  power  arises  from  the  strong  affinity  which 


soap,  decomposes  it,  and  forms  a  soap  of  lime;  which,  being insolnhle  in  water, 
forms  a  white  curdy  matter  which  swims  upon  the  surfiuse  of  the  water. 
Waters  which  owe  their  hardness  to  the  presence  of  eiUier  sulphate  of  lime 
(gypsum)  or  carbonate  of  lime  (ohalk),  alwayi  produce  this  effect  upon  soap. 


i 
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exists  between  silica  and  lime.  A  nuxture  of  lime  and 
water  presents  numerous  points  of  contact  to  sand, 
stones,  and  other  kinds  of  hard  substances  which  art? 
chiefly  composed  of  sihca>  and  thu3  its  cohesion  with 
them  is  strengthened ;  the  water  evaporates,  and  by  so 
doinfr  stOl  further  auimients  the  cohesion;  finally,  the 
lime  absorbs  carbonic^d  from  the  air,  and  thus  {mder- 
goes  a  sort  of  ciystalization,  which  increases  to  a  yet 
greater  extent  both  its  own  cohesion  and  its  adhesion  to 
bodies  of  a  siUcious  nature. 

Lome  cannot,  even  by  the  most  intense  heat,  be  made 
to  fuse,  unless  it  is  mixed  with  other  substances.  Too 
great  a  degree  of  heat  does,  however,  produce  a  certain 
change  in  its  properties,  rendering  it  insoluble  in  water 
and  imfit  for  making  mortar.  This  tendency  is  well 
known  to  those  who  have  the  management  of  Umekilns, 
and  they  cautiously  endeavour  to  guard  against  it. 
When  it  has  undergone  this  alteration,  it  is  called  dead 
or  burnt  lime.  This  condition  is  that  of  a  species  of 
vitrification  or  agglomeration ;  the  cohesion  of  the  inte- 
gral  parts  is  augmented,  and  the  affinity  for  water  is 
sreatly  diminished  by  this  chance.  But  Ume  may  be 
^mpfetely  fused  when  mixed  with  sUica. 

Lime  has  a  powerful  affinity  for  acids,  and  for  most  of 
them  its  affinity  is  even  greater  than  that  of  the  alkalies 
properly  so  called.  It  attracts  carbonic  acid  nK)re  power- 
.  fiilly  than  potassa,  soda,  or  ammonia  do,  and  can  even 
deprive  these  substances  of  the  carbonic  acid  which  they 
may  possess ;  it  is,  therefore,  employed  as  the  best  means 
of  converting  the  alkaline  carbonates  into  caustic  alkalies. 
It  has,  also,  a  greater  affinity  than  the  pure  alkaUes  for 
the  sulphuric  nitric,  muriatic,  and  phosphoric  acids ;  the 
alkahes,  therefore,  cannot  decompose  the  compounds  of 
Hme  with  these  acids. 

When  acids  are  brought  in  contact  with  calcined  lime 
that  has  been  previously  slaked,  the  combination  takes 
place  promptly  and  without  effervescence.  If  the  acid 
used  be  the  nitric  or  muriatic,  both  of  which  form  soluble 
neutral  salts  with  lime,  the  latter  is  dissolved  by  the 
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liquid  and  oeiiseH  to  be  visible,  the  fluid  beooming  per- 
fectly clear.  But  if  the  compound  be  a  neutral  salt  which 
is  msduble,  or,  at  all  events,  difficult  of  solution,  as  is 
the  case  when  sulphuric  or  phosphoric  acid  is  used,  the 
lime  remains  suspended  in  the  liquid,  and  separates  anew 
after  having  entered  into  combination  with  the  acid. 

When  Uquid  acids  mixed  with  water  are  poured  upon 
lime  which  has  been  calcined,  but  not  slaked,  a  disen- 
gagement of  heat  takes  place,  which  causes  the  liquid  to 
effervesce.  This  effect  is  due  less  to  the  action  of  the 
acids  than  to  the  absorption  or  crystalization  of  the  water, 
and  is  very  different  from  the  effervescence  which  accom* 
panics  the  action  of  acids  upon  the  carbonate  of  Ume. 

Carbonate  of  lime  dissolves  in  acids  quite  as  readily  as 
calcined  lime ;  while  this  solution  is  going  on,  carbonic 
acid  escapes  in  the  form  of  gas.  This  gas  rises  to  the 
surface  of  the  fluid  in  the  form  of  bubbles,  and  causes  a 
violent  effervescence.  As  this  phenomenon  always  ac- 
companies the  solution  of  carbonate  of  Ume  in  an  acid, 
it  has  been  regarded  as  a  certain  indication  of  the  pre- 
sence of  that  substance  in  any  earthy  body.  If  effer- 
vesence  takes  place  when  an  acid  is  poured  upon  the 
earth,  the  presence  of  lime  may  be  inferred;  but  this  evi- 
dence must  not,  however,  be  regarded  as  conclusive  or 
unexceptionable.  If  an  addition  of  acid  causes  no  effer- 
vescence, it  may  then  be  reasonably  beUeved  that  the 
earth  does  not  contain  carbonate  of  lime,  at  least  in  any 
appreciable  quantity ;  but  the  contrary  does  not  so  neces- 
sanly  follow,  because  the  same  phenomenon  is  produced 
by  the  disengagement  of  carbonic  acid  from  the  carbonate 
of  magnesia  or  iron  when  acted  upon  by  acids ;  the  effer- 
vescence attributed  to  the  carbonate  of  Ume  may,  there- 
fore, be  caused  by  the  presence  of  one  of  these  sub- 
stances. 

When  calcined  lime  combines  with  acids,  it  loses  the 
causticity  and  alkaline  properties,  and  the  acids  them- 
selves also  lose  their  distingmshing  characteristics.  The 
effect  is  the  same  whether  it  be  the  carbonate  or  calcined 
lime  which  combines  with  the  acids.    In  either  case  the 


LIME.  313 

resulting  compound  is  a  simple  combination  of  lime  with 
the  acid  employed. 

The  neutral  salts  which  hme  forms  by  its  combination 
with  acids,  exhibit  different  properties  with  the  acids  by 
which  they  were  produced;  they  are,  also,  sensibly  different 
from  those  which  the  same  acids  form  with  other  earths. 
We  shall  not  here  attempt  to  enter  into  a  minute  exami- 
nation of  more  than  one  of  these  salts,  viz.,  the  sulphate 
of  lime,  or  gypsum. 

Among  the  calcarious  minerals  essentially  composed  of 
carbonate  of  lime,  we  distinguish  the  foUowing : — 

1.  CaLcareom-^ar.  Is  composed  entirely  of  carbonate 
of  lime ;  it  is  found  in  crystals  or  in  masses  in  the  inte- 
rior of  strata,  and  not  unfrequently  serves  as  a  matrix  for 
metalhc  ores.  Its  crystals  vary  between  the  forms  of  the 
prism,  the  pyramid,  the  rhomboid,  &c.  Calc-spar  is  more 
or  less  transparent,  colourless,  and  breaks  into  rhom- 
boidal  fragments.  The  transparent  rhomboidal  crystals 
of  calc-spar  have  the  property  of  multiplying  the  objects 
seen  through  them. 

2.  Limestone.  Whole  mountain  chains  are  found  com- 
posed of  this  rock ;  it  is  extracted  in  order  to  be  calcined 
and  converted  into  Hme,  a  purpose  for  which  it  is  pecu- 
Uarly  adapted.  It  is  hard,  and  usually  of  a  greyish  hue, 
inclining  to  red  or  yellow  :  occasionaUy  it  is  found  vari- 
ously coloured.  The  grey  variety  is  the  best.  It  is, 
moreover,  distinguished  by  the  form  of  its  fracture ;  some 
kinds  of  limestone  having  an  earthy,  some  a  scaly,  and 
others  a  schistous  fracture.  Limestone  always  exhibits  a 
greater  or  less  degree  of  hardness,  but  is  never  suffi- 
ciently hard  to  emit  sparks  on  being  struck  with  steel. 
It  does  not,  naturally,  possess  either  lustre  or  transpa- 
rency, but  sometimes  acquires  the  former  from  polishing. 
Limestone  often  exhibits  impressions  and  petrifications  of 
testaceous  animals :  sometimes  it  is  impregnated  with 
bituminous  substances,  and,  in  that  case,  on  its  fragments 
being  rubbed  together,  it  emits  a  fetid  odour  similar  to 
that  of  garUc.  This  variety  is  called  stinking  stones  or 
mdne  stone,  or  lapis  suilks. 


814  AGEOKOMT. 

Liinestone  is  not  geno*ally  bo  pure  as  calc-spar,  and  it 
often  contains  oxide  of  iron,  alumina,  and  silica.  Ac- 
cording to  Simon,  one  hundred  parts  of  ROdersdorff 
limestone  contain — 

Chftlk 68*0  parte. 

Carbonic  acid 49*50 

SiUca 1*18 

Alamina 1*0 

Iron 0*76 

Water  * •  ...      1*69 


^ 
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According  to  the  same  author,  Swedish  limestone  con- 
tains rather  more  silica,  alumina,  and  oxide  of  iron,  and 
likewise  a  little  of  the  oxide  of  manganese.* 

*  The  common  varietiei  of  lime,  used  by  the  English  farmers,  are  proenred 
by  oaleining  either  challc  or  limestone.  Such  lime  Is  therefore,  rarely,  if  ever, 
chemically  pure,  for  it  almost  always  contains  a  portion  of  silica  (flint),  alumina 
(clay),  and  some  red  oxide  of  iron.  These,  however,  are  not  often  present  in 
sufficient  j[aaiititles  to  influence  the  fertilizing  powers  of  the  lime  to  any 
material  extent,  as  will  readily  be  seen  by  the  analysis  of  the  limestones,  and 
the  chalk  usually  empbyed  by  the  lime  burners. 

Carbonate  of  lime •      d5*06  parte. 

Water l-flS 

SlUca 1-12 

Alumina 100 

Oxide  of  iron i.....        0*75 

100  parte  of  common  chalk  contein — 

lime •  • 66*6  parte. 

Carbonic  acid 48*0 

Water  ■ 0-5 

united  with  various  small  proportions  of  the  other  earths.  There  is  also  a  very 
eonsiderable  proportion  of  lime  made  in  the  North  of  England  from  the  mag- 
nesian  limestones,  called  by  the  Yorkshire  fanners  '*  hot  lime,"  all  of  which 
differ  considerably  in  composition ;  that  from  Sunderland  containing  in  100 
parte— 

Carbonate  of  lime ••••..      66*8  parte. 

Carbonate  of  magnesia 40  84 

Clay,  water,  &c S-O 

Oxideof  iron 0*36 

This  *'  hot  lime,"  which  is  well  known  by  the  fSarmers  in  the  neighbonrhood 
of  Doncastcr,  and  other  parts  of  the  north  of  England,  can  only  be  applied  in 
limited  quantities,  for  the  calcined  maenesia  of  the  limestone  remains  for  a 
considerable  period  in  Ite  pure  caustic  mrm,  without  absorbing  carlx>nlc  aeid 
gas  from  the  atmosphere,  and  in  this  state  ite  effect  is  very  pernicious  to  mtny 
kinds  of  plants.  It  is  only  when  pure,  however,  that  magnesia  is  prejudicial 
to  vegetation :  by  exposure  to  the  atmosphere,  it  gradually  and  slowly  absorbs 
carbonic  acid  gas,  becomes  carbonate  of  magneaii,  and  in  this  state  forms  a 
part  of  many  cultivated  plante.  Some  of  the  most  fertile  soils  of  our  island,  in 
fact,  contein  it^  in  this  form,  in  considerable  quantities. 

The  action  of  the  fire  npon  the  cholk  and  the  limestones  merely  deprives 
them  of  their  water  and  carbonic  acid  gas,  or  fixed  air.  The  fiirmer  must  not 
fall  into  the  very  common  error  of  suppoaing  that  aoythfaig  is  add§d  by  the 
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Marble  is  a  species  of  concrete  limestone,  which  is  only 
distinguished  from  the  others  by  the  small  admixture  of 
foreign  bodies  which  it  contains,  by  being  considerably 
harder  and  finer  gramed,  and  by  the  variety  of  its  hues, 
which  latter  often  give  to  it  a  very  beautiful  appearance. 

3.  Chalh.  This  is  a  species  of  concrete  lime  of  different 
degrees  of  hardness,  meagre  to  the  touch,  slightly  inclined 
to  stain  or  soil  whatever  it  comes  in  contact  with,  and 
capable  of  being  easily  reduced  to  powder.  It  is  of  a 
white  or  yellowish  white  colour,  and  derives  its  name 
from  the  Isle  of  Crete  or  Candia,  in  which  large  quantities 
of  very  fine  chalk  are  found.  It  may  also  be  procured 
from  other  countries,  in  some  of  which  there  are  large 
hills  composed  entirely  of  it,  as,  for  example,  in  England, 
Denmark,  France,  &c.  Chalk  may  be  employed  in  the 
manufacture  of  lime,  and  is  also  in  daily  use  for  various 
other  purposes.  There  are  other  fossils  which  are  often 
called  by  the  same  name,  but  which,  nevertheless,  must 
not  be  confounded  with  this  substance.  Spanish  chalk 
is  a  species  of  stealite,  which  belongs  to  the  class  of  mag- 
nesias.   Black  chalk  is  of  the  schistous  species. 

4.  Pulverulent  lime.  In  hills,  plains,  and  low  groxmds, 
a  species  of  friable  white  earth  is  often  found,  bordering 
in  hue  more  or  less  on  yellow  or  grey,  and  which  is  prin- 
cipally composed  of  carbonate  of  lime.  It  is  meagre  to 
the  touch,  possesses  a  small  desree  of  consistencv,  and 
when  impr^ted  with  water  dSes  not  fonn  a  concrete 
mass.  We  call  it  pulverulent  or  earthy  lime,  but  in  many 
places  it  is  known  as  marlly  liine,  and  is  sometimes  deno- 
minated marl.  It  consists  of  too  great  a  proportion  of 
lime,  containing  at  least  ninety  parts  of  it  in  a  hundred, 
to  admit  of  its  being  classed  among  marls.  It  is  moulded 
into  the  form  of  tiles  in  order  to  be  reduced  to  quick 
lime  by  calcination,  but  it  may  be  advantageously  em- 
ployed as  a  manure  without  being  submitted  to  the  action 


fire  to  the  lime ;  on  the  contrary,  it  loses  yery  materially  in  weight,  by  being 
deprived  of  its  carbonic  add  gu,  a  loss,  however,  which  it  gradually  recoTers 
bv  expoenre  to  the  atmosphere,  which  always  contains  this  elastic  yapour.— 
Johfuan  Farmn*$  Bncyelo, 
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of  fire,  and  the  more  so,  as  the  simple  action  of  the 
atmosphere  is  sufficient  to  reduce  it  to  powder.  It  is,  * 
therefore,  of  great  importance  to  the  agriculturist,  as  in 
all  probability  its  origin  is  the  same  as  that  of  the  kind 
we  are  now  about  to  mention. 

5.  LameUated  or  shell  livie.  This  variety  is  sometimes 
found  in  mountains,  but  more  frequently  in  plains,  covered 
by  a  thick  layer  of  black  marshy  earth.  On  the  surface 
there  is  usually  a  layer  of  shells,  which,  as  we  penetrate 
deeper,  exfoliate  into  flakes :  underneath  these  is  a  layer 
of  loose  friable  lime ;  and  further  down  still,  a  species  of 
lime  almost  as  hard  as  a  stone.  It  is  here  easily  percep- 
tible, that  this  substance  has  been  formed  from  the  rem- 
nants of  testaceous  animals,  and  that  it  has  gradually  be- 
come hardened  into  stone. 

6.  Stalactites  and  calcareous  crystalized  concretions. 
These  varieties  have  been  produced  by  the  droppings  of 
water,  which  has  dissolved  a  great  deal  of  carbonate  of 
lime  by  means  of  the  carbonic  acid  which  they  contain. 
In  proportion  as  this  acid  has  become  evaporated,  the 
lime  has  been  deposited  and  hardened  on  itself,  or  on  any 
other  bodies  which  it  met  with  in  its  descent.  Stalactites 
of  various  remarkable  forms  are  frequently  found,  princi- 
pally in  grottoes,  and  especially  in  those  called  Bauman's 
or  Biell's  HOhle,  in  the  Hartz  moimtains,  in  the  Gotto  of 
Antiparos,  &c. 

The  calcareous  sandy-stone  is  a  concretion  which  is 
formed  by  the  depositions  of  water.  It  is  found  at 
Carlsbad  in  Silesia,  among  the  Hartz  mountains,  and  in 
almost  all  places  where  there  are  calcareous  mountains. 
Sometimes  it  assumes  the  form  of  little  balls,  adhering  to 
one  another,  which  are  either  hollow  or  contain  a  kernel 
of  sand.     They  are  called  stones  ofpeaSy  ox  fossil  lentil 

Gypsum,  or  Sulphate  of  Lime. 

Of  all  the  various  concretions  which  are  formed  by 
combinations  of  lime  with  difierent  acids,  we  shall  only 
enter  into  an  examination  of  one,  namely,  that  which 
results  from  the  union  of  Ume  with  sulphuric  acid,  and  is 
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commonly  called  gypsmn,  but  which  is  known  to  scientific 
men  by  the  name  of  sulphate  of  lime.  This  body  is  per- 
fectly insipid,  and  can  with  difficulty  be  dissolved  in 
water ;  when  it  has  been  purified,  either  by  some  com- 
bustible matter  or  metallic  oxide,  it  is  always  of  a  whitish 
colour.  According  to  Buckholtz,  it  takes  461^  parts  of 
water  to  dissolve  one  part  of  gypsum,  but  the  data  with 
regard  to  this  point  vary  considerably.  Buckholtz  also 
states  that  the  dissolving  powers  of  warm  and  cold  water 
on  this  substance  are  almost  equal ;  but  other  authors 
assert  that  warm  water  dissolves  the  greatest  quantity  of 
it.  The  difficulty  in  dissolving  gypsum  is  the  reason  that 
it  can  never  be  produced  in  the  form  of  crystals.  The 
solution  of  it  only  produces  a  few  crystaUne  grains.  It 
is  also  on  this  account  that  large  quantities  of  lime,  dis- 
solved in  sulphuric  acid,  cannot  be  obtained  in  a  Uquid 
form,  and  that  it  always  remains  behind  in  the  filter.  If 
sulphuric  acid,  diluted  with  water,  is  poured  upon  lime, 
a  combination  certainly  takes  place ;  but  the  gypsum 
which  results  fi*om  it  presents  itself  in  the  form  of  a  white 
indissoluble  powder,  only  a  very  minute  portion  being 
held  in  solution  by  the  fluid. 

The  solution  which  contains  this  small  portion  of  gyp- 
sum exactly  resembles  pure  water;  it  has,  however,  a 
slight  taste,  although  the  powder  itself  is  absolutely 
insipid.  This  taste  is  not  easily  described :  it  is  remarked 
in  most  water  that  contains  a  solution  of  gypsum,  and  it 
is  then  called  hard  water.  K  this  solution  be  gradually 
evaporated,  gypsum  will  continue  to  be  precipitated  during 
the  whole  of  the  process,  for  the  remaining  fluid  will  only 
retain  that  quantity  which  it  can  hold  in  solution.  Water 
containing  carbonic  acid  dissolves  a  much  greater  portion 
of  gypsum  than  pure  water;  but,  in  proportion  as  the 
acid  evaporates,  the  substance  held  in  solution  will  be 
precipitated :  thus,  if  the  fluid  be  exposed  to  the  influence 
of  the  atmosphere,  it  loses  the  chief  part  of  its  gypsum ; 
and  if  it  be  boiled,  the  whole  of  the  substance  will  be 
found  deposited  at  the  bottom  of  the  vessel.  Waters 
impregnated  with  gypsum,  or  in  other  words  hard-waters^ 
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are  totally  unfit  for  many  purposes ;  but  when  applied  to 
the  irrigation  of  meadows,  the  effects  are  amelK>rating 
and  fertilizing. 

According  to  the  experiments  made  by  Buckholtz, 
gypsum  is  composed  of  thirty-three  parts  in  a  hundred 
of  lime,  forty-three  of  sulphuric  acid,  and  twenty-four  of 
water  of  crystalization.  There  may,  however,  exist  vari- 
eties of  this  substance  which  contain  different  proportions. 

When  exposed  to  the  atmosphere,  gypsum  does  not 
lose  its  water  of  crystalization ;  but  ijf  submitted  to  the 
action  of  fire,  the  water  is  immediately  evaporated,  with- 
out, however,  the  cypsum  being  cracked  or  broken.  It 
loses  in  weight  all  the  water  which  it  previously  contained. 
In  order  to  produce  this  effect,  it  is  not  necessary  that  any 
very  great  degree  of  heat  should  be  applied ;  it  may  even 
be  inferior  to  that  which  is  requisite  to  effect  the  calcina- 
tion of  lime.  When  gypsum  which  has  been  broken 
into  moderate-sized  pieces  is  passed  through  the  fire,  it 
becomes  calcined,  and  is  at  the  same  time  rendered  per- 
fectly soft,  so  much  so  that  it  can  be  easily  crushed 
between  the  fingers. 

Gypsum  which  has  thus  been  deprived  of  its  water  of 
crystalization  by  the  action  of  fire,  is  termed  calcined 
gypsum  or  plaster.  When  in  this  state,  it  may  be  used 
as  mortar,  or  formed  into  moulds  or  casts.  When  the 
plaster  is  reduced  to  a  very  fine  powder  and  mixed  with 
water,  it  rapidly  absorbs  that  nuid  and  sotidifies  and 
combines  with  it,  the  same  as  with  the  water  of  crystah- 
zation.  In  this  change  a  disengagement  of  heat  takes 
place  similar  to  that  which  results  from  the  combination 
of  lime  and  water;  but  the  elevation  of  temperature  is  not 
so  sensible  in  this  instance,  because  the  union  does  not 
take  place  so  promptly.  If  more  water  is  added  than 
the  plaster  requires  for  the  purpose  of  crystalization,  the 
mixture  remains  for  some  moments  in  the  fc^rm  of  a  thick 
paste,  but  eventually  unites  into  crystals,  and  forms  a 
compact  mass.  It  is  this  property -which  renders  it  so 
useful  as  a  stucco. 

Calcined  gypsum,  when  exposed  to  the  atmosphere, 
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gradually  absorbs  moisture,  wbich  it  combines  with  in  the 
form  of  water  of  aystalization,  and  thus  increases  in 
weight,  but  at  the  same  time  loses  its  faculty  of  efferves* 
cing  when  mixed  with  mortar,  and  also  its  utiUty  as 
mortar.  When  this  is  the  case,  it  can  only  be  restored  to 
its  pristine  state  by  being  calcined  afiresh ;  when  this  has 
been  done,  it  is  once  more  available  for  mortar. 

If  during  the  process  of  caldnation  gypsum  should 
be  exposed  to  too  great  a  degree  of  heat,  it  undergoes  an 
alteration  similar  to  that  which  lime  experiences  in  like 
circumstances.  When  burned,  it  no  longer  e£fervesces 
when  brought  into  contact  with  water,  loses  its  beneficial 
effects  as  a  manure,  and  cannot  be  made  into  stucco. 

Gypstun  can  only  be  fused  by  means  of  a  very  intense 
and  prolonged  degree  of  heat.  When  it  has  undergone 
this  process,  it  not  unfrequently  evolves  light  when  placed 
in  a  dark  place.  The  heat  does  not  effect  the  deoomposi- 
tion  and  separation  of  the  sulphnric  acid  from  the  ume, 
it  only  deprives  the  gypsiun  of  its  water :  this  substance 
is  only  decomposed  when,  along  with  coal  or  vegetable 
bodies,  it  is  absolutely  ignited  ^  then  only  does  its  sul- 
phuric  acid  become  deprived  of  oxygen,  and  a  portion  of 
the  sulphur  thus  separated  is  evaporated,  while  the  rest 
remains  combined  with  the  Ume,  thus  forming  sulphnret 
of  hme  or  Uver  of  sulphur.  This  will  account  for  the  sul- 
phurous sme)1  which  always  prevails  in  the  neighbour* 
hood  of  gypsum  kilns. 

It  is  prooable  that  a  similar  combination  is  effected, 
though  much  more  slowly,  at  a  less  elevated  temperature, 
when  the  gypsum  is  united  with  bodies  impregnated  with 
carbon,  and  which  are  in  a  state  of  putrefaction ;  a  por- 
tion of  the  beneficial  effect  of  gypsum  in  ameliorating 
land,  arises  from  this  circumstance*  When  water  imp- 
regnated with  gypsum  is  foul  or  muddy,  it  gives  out  a 
etid  sulphurous  odour.  Eourcroy  attributes  the  bad 
smells  which  prevail  in  some  towns  in  the  neighbourhood 
of  Paris  to  this  quality. 

lime  has  a  greater  affinity  for  sulphuric  acid  than  the 
alkalies  have,  and^  consequently,  gypsum  cannot  be  deoom* 
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posed  by  these  substances ;  but  alkaline  carbonates  easily 
effect  a  complete  decomposition  of  it  by  means  of  a 
double  combination.  If,  for  example,  powdered  gjrpsum 
is  boiled  in  a  solution  of  carbonate  of  potassa,  this  latter 
combines  with  the  sulphuric  acid,  while  the  lime  unites 
with  the  carbonic  acid.  The  lime  then  passes  in  the 
form  of  a  white  powder  into  the  state  of  carbonate 
of  lime,  while  the  alkaline  sulphate  is  dissolved  in  the 
fluid. 

The  g3rpsum  which  is  met  with  in  the  mineral  kingdom 
sometimes  constitutes  entire  mountains.  It  is  found 
under  various  forms,  sometimes  as  a  pulverulent  body,  at 
other  times  in  large  masses,  and  occasionally  crystalized. 
The  following  are  some  of  the  kinds  most  frequently  met 
with: — 

1 .  Powdered  gypmnty  celestial  farina.  This  gypsum 
is  pulverulent;  it  is  found  in  the  neighbourhood 
of  gypseous  rocks,  from  which  it  has  been  sepa- 
rated and  reduced'  to  powder  by  the  action  of  water. 
In  9ome  places  it  is  seen  issuing  &om  the  earth.  At  a 
period  of  scarcity  and  famine,  this  substance  was  sup- 
posed to  be  meal  or  flour  sent  down  from  heaven  ;  it  was 
gathered  up,  mixed  with  real  flour,  and  made  into  bread, 
which,  as  ntdght  have  been  expected,  was  not  calculated 
for  the  sustenance  of  mankind,  but  which  nevertheless 
was  not  so  immediately  injurious  as  many  persons  may 
be  disposed  to  beUeve. 

2.  Common  compact  gypaum.  This  variety  is  foxmd  in 
large  masses  in  secondary  mountains.  It  is  not  very 
hard,  breaks  with  a  crackling  sound  when  crushed 
between  the  teeth,  cannot  be  polished,  and  is  so  tenacious 
that  it  is  scarcely  possible  to  reduce  it  to  powder.  It  is 
met  with  of  different  colours,  but  is  generally  either  grey 
or  white.  Alabaster  belongs  to  this  species,  and  bears 
the  same  relation  to  gypsimi  that  marble  does  to  lime ; 
it  is  a  semi-crystalized  stone,  capable  of  receiving  a  high 
degree  of  poUsh,  and  is  used  for  various  kinds  of  sculp- 
ture, vases,  statues,  &c.  Sometimes  it  is  beautifrdly 
variegated  with  all  Idnds  of  colours^  which  are  produced 
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by  metallic  oxides.  Alabaster  is  not  capable  of  so  high 
a  pohsh  as  marble,  because  it  is  not  so  hard  or  compact, 
and  is  apt  to  become  deteriorated  by  exposure  to  the  air. 

3.  Gypseous  apavy  or  crystalized  yypsum.  This  variety 
is  frequently  found  in  places  where  there  are  considerable 
quantities  of  gypseous  stone  or  compact  gypsum,  and  is 
dosely  combined  with  it.  It  is  more  or  less  transparent, 
variously  shaded,  and  may  be  split  with  a  knife  into 
thin,  soft,  and  transparent  flakes. 

The  kind  called  ylacies  tnaria  also  belongs  to  this 
variety,  which  is  found  in  large  rhomboidal  crystals,  and 
can  easily  be  cut.  Sometimes  the  gypseous  spar  is  met 
with  in  lai^e  crystab,  bearing  the  form  of  tables  or  pyra- 
mids. Th^  substance  is  likewise  very  tenacious,  and  can 
with  difficulty  be  powdered. 

4.  Gifpseous  stalactites  have  originated  in  the  same 
manner  as  the  calcareous  stalactites ;  that  is  to  say,  they 
have  been  formed  by  the  depositions  of  carbonated  waters 
which  held  a  considerable  quantity  of  ^rpsum  in  solution. 
Sometimes  gypsum  and  carbonate  ^  lime  are  found 
mixed  together.  These  calcareous  gypsums  effervesce 
when  bro^t  in  contact  with  adds.    ^ 

There  are  many  waters  which  hold  gypsum  in  solution. 
This  is  frequently  the  case  with  spring  water,  which  is 
then  called  hard  or  rough,  and  is  unfit  for  various  pur- 
poses, and  especially  for  the  distillation  of  brandy. 
Gypsum  is  occasionally  met  with  on  the  surface  of  the 
soil  in  combination  with  lime  or  clay;  it  is  likewise 
found  in  the  ashes  of  certain  vegetables ;  but  in  all  proba- 
bihty  it  does  not  exist  in  plants,  but  has  been  produced 
during  the  combustion  by  the  combination  of  the  sul- 
phuric acid  with  lime. 

MABli. 

This  substance,  which  is  of  so  much  importance  in 
agriculture,  has  long  been  known  to  many  farmers  as  an 
active  agent  in  ameliorating  and  increasing  the  fertility  of 
land.  In  many  countries  there  are  whole  districts  which 
have  formerly  been  improved  by  the  use  of  marL     Its 
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properties  in  this  respect  were  known  and  recognized  by 
the  Romans ;  but  it  is  only  lately  that  the  marUng  of 
land  has  attracted  general  attention,  and  there  are  still 
many  agriculturists  who  have  not  a  distinct  idea  of  this  sub- 
stance^ although  a  small  amount  of  chemical  knowledge 
is  requisite  to  enable  them  to  distinguish  it  from  other 
earths.  It  is  this  total  ignorance  of  the  nature  of  marl 
which  frequently  causes  them  tiot  only  to  deny  its  bene- 
ficial properties,  but  even  to  deciy  it ;  and  hence  it  is 
that  they  jMretend  to  have  seen  such  evil  consequences  to 
result  from  the  use  of  it.  There  is  no  doubt  that  the 
substance  which  they  applied  to  their  land  as  marl  was 
some  more  tenacious  and  ferruginous  clay,  or  some  other 
kind  of  earth  which  did  not  agree  with  the  soil.  We  shall 
hereafter  speak  of  marl  as  a  manin^,  at  present  we  have 
only  to  explain  its  nature  and  the  manner  in  which  it 
generally  exists  in  the  soil. 

Marl  is  a  combination  of  carbonate  of  lime  and  clay. 
These  two  bodies  are  usually  found  in  so  complete  a  state 
of  amalgamation  that  it  is  impossible  to  distinguish  the 
particles  of  one  from  those  of  the  other  either  with  the 
naked  eye  or  with  the  aid  of  a  microscope.  The  agents 
by  means  of  which  this  union  is  eflTected,  have  not  as  yet 
been  discovered;  for  when  clay  and  Kme  are  mixed 
together  artificially,  the  substance  formed  is  very  different 
from  natural  marl ;  for  example,  it  does  not  possess  the 
faculty  of  losing  its  aggregation  when  exposed  to  the  in- 
fluence of  the  atmosphere,  and  crumbling  to  dust  like 
natural  marl. 

The  proportions  in  which  clay  and  lime  are  found  com- 
bined in  marl,  are  many  and  various.  Sometimes  there 
are  equal  quantities  of  each  of  these  substances,  while  in 
others  the  one  predominates  considerably  over  the  other. 
Nature  does  not  seem  to  have  prescribed  to  herself  any 
rule  for  the  regulation  of  the  proportions  in  which  they 
shall  be  united.  Marl  has  been  classed  under  different 
heads,  according  to  the  proportions  of  lime  or  clay  of 
which  it  is  composed.  The  classification  adhered  to  by 
Andrea,  in  his  work  on  the  various  species  of  earth  in 
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Hanover,  is  decidedly  the  best,  and  is  the  one  generally 
adopted  throughout  the  greater  part  of  Germany. 
According  to  tins  author,  marl  is  simply  a  combination 
of  nearly  equal  parts  of  clay  and  lime.  If  the  former 
predominates  so  much  as  to  constitute  nearly  or  quite 
two-thirds,  the  mixture  is  then  called  argiUaceom  marl; 
and  if  the  proportions  of  clay  are  still  greater,  so  that 
there  are  three  parts  of  that  substance  to  one  of  lime,  it 
is  then  called  calcareous  or  marly  day.  On  the  other 
hand,  if  the  lime  predominates  and  forms  nearly  or  quite 
two-thirds  of  the  mixture,  it  receives  the  name  of  col- 
caretyus  mml;  and  when  the  quantity  of  this  substance  is 
still  further  increased,  so  that  it  constitutes  three  parts 
while  there  is  but  one  part  clay,  then  the  combination  is 
termed  arffiHaceom  lime. 

Marl  in  all  its  varieties  is  met  with  in  a  great  number 
of  countries.  Indeed  there  is  no  doubt  that,  if  carefully 
sought,  it  will  be  found  in  most  places;  it  has  l>een 
proved  that  almost  all  the  inferior  strata  of  the  soil  con- 
tain some  portion  of  it.  There  are  very  few  countries 
in  which  it  does  not  exist,  or  in  which  it  is  too  deeply 
imbedded  in  the  earth  to  be  extracted  with  any  degree  of 
profit.  It  is  nowhere  met  with  in  such  abundance  as  in 
hilly  or  mountainous  countries,  in  the  neighbourhood  of 
stratiform  or  secondary  mountains,  of  which  it  constitutes 
the  principal  part  of  the  inferior  layers  of  the  soil,  and  is 
disposed  in  continuous  banks.  It  is  not  so  easily  found 
in  dry,  flat,  or  marshy  coimtries ;  and  it  is  there  deposited 
in  heaps  at  unequal  distances  and  at  various  depths. 
The  existence  of  a  stratum  of  marl  baieath  the  soil  may 
generally  be  inferred  when  certain  plants  are  found  upon 
the  surface,  viz.,  tnssilaffo  or  coltsfoot  (tussUago  farfaraj y 
Umilago  alpina,  yellow  flowered  sage  (salvia  glutinosaj, 
meadow  sage  {salvia  pratensisj ,  all  which  flourish  much 
better  in  marly  than  in  any  other  soils.  It  is  not  the 
presence  of  the  plants  alone  which  may  be  regarded  as  in- 
dicative of  the  existence  of  marl ;  wherever  they  are  ob- 
served to  multiply  and  flourish  with  peculiar  richness  of 
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vegetation,  they  will  generally  serve  as  guides  to  the  dis- 
covery of  marl. 

The  presence  of  black  medic  or  nonsuch  (medicago 
Iwpulina),  on  a  soil  which  has  not  been  manured,  may,  in 
my  opinion,  be  considered  as  an  indication  of  marl.  This 
substance,  or  at  any  rate  marly  clay,  may  generally  be 
found  under  briars.  When  marl  exists  in  heaps  at  a  cer- 
tain depth  below  the  surface,  it  frequently  shows  itself  at 
the  edges  of  ravines  or  in  uneven  roads,  from  which  the 
layer  of  earth  which  covered  it  has  fedlen  or  has  been 
rubbed  off.  These  heaps  of  marl  are  frequently  again 
covered  by  clay ;  wherever  this  latter  body  is  found  inter- 
mingled with  grains  of  lime,  there  is  every  probability 
that  marl  will  be  met  with  if  we  penetrate  sufficiently 
deep  into  the  soil.  The  beds  of  marl  are  not  by  any 
means  equal  in  thickness  throughout  their  whole  extent ; 
this  observation  applies  particularly  to  argillaceous  marl. 
There  is  generally  less  of  lime  in  the  superior  than  in  the 
inferior  strata;  and,  usually,  the  lower  we  descend  the  more 
calcareous  does  the  bed  become. 

Both  clay  and  lime  contribute  to  constitute  the  proper- 
ties of  marl ;  in  this  mixture  these  two  kinds  of  earth 
form  a  mutual  exchange  of  their  reciprocal  qualities.  The 
tenacity  and  unctuous  quality  of  the  clay  is  tempered  by 
the  lime ;  while,  on  the  other  hand,  the  harshness  or  stiff- 
ness of  the  lime  is  softened  by  the  admixture  of  the  clay. 
According  as  one  or  the  other  of  these  substances  pre- 
dominate, so  do  the  characteristics  of  it  predominate  in 
the  marl. 

Marl,  properly  so  called,  is  composed  of  equal  parts 
of  clay  and  lime,  and  cannot  be  assimilated  to  either 
the  one  or  the  other  of  these  substtmces  ;  the  properties 
of  both  are  amalgamated  in  equal  proportions.  Argilla- 
ceous marl  or  OBdcareous  clay  approaches  more  to  the 
qualities  of  clay :  therefore,  when  impregnated  with  water, 
it  becomes  imctuous,  more  ductile,  emits  a  clayey  odour, 
and  in  drying  re-unites  into  hard  clods,  which  are,  how- 
ever, malleable.    Marly  clay,  when  moistened,  is  &e« 
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quently  more  difficult  to  work  than  clay  deprived  of 
marl ;  but  it  is  much  more  easily  dried.  Calcareous  marl 
and  argillaceous  lime  assimilate  more  to  lime,  when  dry : 
they  are  less  rough  to  the  touch  when  moist,  they  have  less 
cohesion;  and  when  the  fragments  are  dried,  they  can  easily 
be  crushed  between  the  fingers.  It  depends  a  great  deal 
upon  the  nature  of  the  clay  which  enters  into  the  composi- 
tion of  these  marls,  whether  they  are  rich  or  poor.  A  rich 
clay  requires  the  addition  of  a  larger  quantity  of  lime  in 
order  to  correct  its  defects ;  while  in  a  poor  clay  a  much 
smaller  proportion  will  produce  the  same  effect.  Two 
varieties  of  marl  are  often  met  with,  one  of  which,  in  its 
external  appearance  greatly  resembles  argillaceous  marl, 
and  the  other  is  like  calcareous  marl,  and  yet  both  of 
these  contain  equal  quantities  of  lime ;  but  the  former  is 
composed  of  rich  tenacious  clay,  while  the  latter,  on  the 
contrary,  consists  of  clay  of  a  poorer  quality.  The  nature 
of  the  latter  substance  has  also  a  considerable  influence 
upon  the  qualities  of  the  marl. 

Marl  is  of  different  colours ;  being  sometimes  white, 
yellow,  brown,  grey,  violet,  red,  blue,  or  black.  These 
colours  are  produced  partly  by  the  oxides  of  iron  or  man- 
ganese which  it  contains,  and  partly  by  combustible 
matters,  as  bitumens  or  humus.  Those  varieties  of  marl 
which  contain  only  the  latter  are  usually  grey,  bluish,  or 
black,  and  combustion  renders  them  white.  Those  which 
are  impregnated  with  bitumen,  give  out  the  odour  pecu* 
har  to  that  substance  when  heated  or  when  pieces  of  it 
are  rubbed  together.  The  colour  of  the  marl  is  a  very 
uncertain  indication :  at  most,  it  can  only  enable  us  to 
appreciate  the  quantity  of  combustible  matter  or  metallic 
oxide  which  it  contains  :  it  will  not  serve  to  distinguish 
the  nature  of  the  marl,  or  the  proportions  of  clay  and  lime 
which  compose  it.  Marls  of  the  same  colour  frequently 
differ  essentially  in  the  proportion  of  their  elements; 
while  others,  which  in  external  appearance  are  perfectly 
dissimilar,  show  no  differences  in  point  of  composition. 

With  respect  to  the  consistence  and  contexture  of  their 
parts,   the  marls  differ  essentially  among  themselves. 
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Sometimes  they  are  soft  to  the  touch  as  dust,  or  possess 
so  slight  a  degree  of  consistency  that  they  may  easily  be 
crumbled  to  pieces  between  the  fingers ;  while  others  are 
hard  as  a  stone.  The  former  are  called  "  earthy/'  and 
the  latter  ''  concrete"  marls,  ^fhis  latter  species  is  still 
further  distinguished  by  its  contexture :  it  either  has  a 
schistous  firacture,  and  is  composed  of  flakes  laid  over  each 
other,  which  can  be  separated  with  a  knife ;  or  it  has  no 
uniform  layers,  but  when  broken,  flies  into  irregular 
pieces,  lie  former  of  these  is  called  ''  schistous/'  and 
the  latter  "  stone"  marl.  No  decisive  conclusions  with 
respect  to  the  nature  and  composition  of  marl  can  be 
deduced  from  these  differences  of  conformation.  Some- 
times concrete  marl  contains  a  superabundance  of  marl, 
and  at  others  a  superabundance  of  lime;  and  when 
this  is  the  case,  it  bears  a  greater  resemblance  to 
limestone.  K  we  find  a  marl  belongmg  to  the  species 
which  we  call  calcareous,  we  must  not,  on  that  account, 
infer  that  it  contains  a  superabundance  of  lime ;  for  it  is 
possible  that  the  clay  was  naturally  poor,  so  that  the 
marl  had  not  a  great  deal  of  consistence.  When  water  is 
poured  upon  marl,  that  fluid  penetrates  with  greater  or 
less  faciUty  into  all  the  pores,  destroys  the  cohesion  of  the 
parts,  separates  them  fix)m  one  another,  and  reduces  them 
to  a  fine  powder.  This  is  one  of  the  essential  properties 
which  serves  as  the  first  distinction  of  marl,  and  by  means 
of  which  this  substance  ameliorates  the  soil,  by  mingling 
completely  with  its  surface.  The  air  shows  itself  in 
bubbles  which  rise  in  the  water,  sometimes  making  a 
slight  noise  and  occasioning  a  kind  of  effervescence.  It 
certainly  cannot  be  admitted  as  a  principle,  that  any  kind 
of  earth  which  loses  its  aggregation  in  water  must  neces- 
sarily be  marl,  since  very  poor  clays  are  affected  in  the 
same  manner ;  but  if  any  kind  of  earth  is  not  sponta- 
neously reduced  to  powder  by  the  action  of  water,  we 
may  feel  convinced  that  it  is  not  marl.  Every  kind  of 
marl,  even  that  which  is  called  "  stony,"  becomes  soft 
and  pulverised  in  water.  This  substance  likewise  loses 
its  cohesive  attraction  when  exposed  to  the  humidity  of 
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the  atmosphere,  and  is  reduced  to  powder  m  the  same 
manner  as  by  the  action  of  water,  only  the  process  occu- 
pies more  time.  It  is  this  property  which  renders  marl 
BO  useful  as  a  manure.  It  is  not  at  all  necessary  to  pul- 
verise it  before  it  is  put  into  the  soil  which  is  to  be  ame« 
liorated,  that  operation  may  be  left  entirely  to  the  influence 
of  the  air ;  the  humidity  of  the  atmosphere  penetrates 
into  the  marl  deposited  in  the  soil,  and  reduces  it  to 
powder.  Frost  contributes  materially  towards  effecting 
a  total  division  of  the  particles,  and,  indeed,  with  concrete 
and  tenacious  marls,  its  assistance  is  often  absolutely 
necessary,  aad  this  is  the  reason  that  these  marls  are 
generally  laid  on  before  the  approach  of  winter.  The 
moisture  which  the  marl  has  absorbed  is  expanded  by  the 
frost,  and  forces  the  parts  asunder. 

The  time  which  is  required  to  reduce  marl  sponta- 
neously to  powder  by  the  action  either  of  air  or  water, 
depends  in  a  great  measure  upon  the  proportion  of  clay 
which  this  substance  contains  in  its  composition,  and  upon 
the  degree  of  hardness  and  of  the  cohesion  which  exists 
between  its  parts.  Pure  compact  limestone  will  not 
resolve  into  powder,  neither  will  pure  sphd  clay.  If, 
therefore,  lime  forms  the  predominating  ingredient  in 
marl,  this  latter  does  not  lose  its  aggregation ;  the  same 
effect  is  evident  where  clay  forms  the  chief  constituent 
part,  or,  at  any  rate,  the  division  is  effected  very  slowly. 
In  order  that  the  cessation  of  cohesion  may  be  promptly 
brought  about,  is  is  evidently  necessary  that  there  should 
be  a  certain  proportion  of  these  two  substances,  and  the 
degree  of  this  proportion  will  depend  entirely  upon  the 
nature  and  the  riclmess  or  poverty  of  the  clay. 

In  marls  composed  of  similar  clays,  but  which  contain 
proportionately  different  quantities  of  lime,  the  substance 
which,  properly  speaking,  ought  to  be  called  marl  is  that 
which  is  nH)st  easily  deprived  of  its  cohesive  qualities ; 
and,  on  the  other  hand,  calcareous  and  argillaceous  marls 
are  those  which  oppose  the  greatest  resistance  to  the 
action  of  fire,  water,  and  air.  The  division  is  never  so 
slowly  effected  as  when  the  parts  have  acquired  the  hard- 
ness of  a  stonC;  as  in  the  case  of  stony  marls;  while 
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among  the  number  of  concrete  marls,  those  which  are  oi 
a  schistous  nature  lose  their  abrogation  much  sooner 
than  those  which  are  found  in  homogeneous  masses. 

Marl  produces  a  very  great  effervescence  when  brought 
into  contact  with  acids  or  acidulated  fluids.  If  the  latter 
are  poured  upon  this  substance,  they  combine  with  the 
lime ;  while  the  alumina  remains  untouched,  so  long  as 
the  acids  have  any  lime  left  to  dissolve :  it  is  only  when 
all  the  lime  has  been  absorbed  and  the  acid  still  remains 
unsaturated,  that  it  attacks  and  dissolves  a  small  portion 
of  the  alumina  and  of  the  oxide  of  iron. 

It  is  well  known  that  carbonate  of  Ume  cannot  be  fused 
without  the  agency  of  some  other  substances,  and  that 
clay  is  scarcely  vitrified  even  by  the  hottest  fire ;  but  that 
if  these  two  earths  are  united,  they  may  then  be  melted 
without  difficulty  :  marl,  therefore,  is  a  substance  capable 
of  being  fused  and  vitrified.  It  does  not  require  any 
great  degree  of  heat  to  mdt  it,  and  this  ia  the  reason  of 
its  being  used  for  the  purpose  of  separating  metals  and 
facihtatmg  the  fusion  of  metaUic  gangues.*  It  is  some- 
times used  to  procure  iron. 

Marl  is  occasionally  found  intermingled  with  other 
substances,  which  do  not,  properly  speaking,  belong  to 
its  composition.  Of  these,  magnesia,  sand,  and  gypsum 
are  most  firequently  met  with.  Magnesia  is  often  found 
in  marl,  and  especially  in  that  kind  the  beneficial  effects 
of  which  as  a  manure  are  most  evident.  It  also  exists 
there  in  a  state  of  carbonate,  effervescing  when  brought 
in  contact  with  acids,  and  dissolving  in  them.  These  cir- 
cumstances have  caused  magnesia  to  be  frequently  con- 
founded with  Ume  when  the  marl  is  only  superficially  ex- 
amined. But  as  we  are  as  yet  ignorant  of  the  effect 
which  it  produces,  it  is  very  important  that  it  should  be 
properly  distinguished  and  inquired  into.  Marl  which 
contains  magnesia  is  called  ''  magnesian  marl,''  and  it  is 
still  furthur  distinguished  by  the  terms  ''  argillaceous''  or 
'*  calcareous  magnesian  marl,"  according  as  the  clay  or 

*  **  Oangnfi,"  a  German  word,  sSgnifying  the  rock  to  which  the  metal  or 
mineral  ii  attached  la  the  bowek  of  tiie  earth. 
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lime  predominates.  This  substance  always  contains  a 
smaU  portion  of  sand ;  when  the  quantity  is  considerable, 
the  marl  which  contains  it  is  called  argillaceous  or  calca- 
reons  sandy  marl.  If  the  proportion  of  sand  amounts  to 
sixty,  seventy,  or  eighty  puts  out  of  a  hundred,  then  the 
substance  is  called  ''sandy  marl.''  A  slight  admixture  of 
sand  in  marl  is  highly  beneficial  to  that  substance,  caus- 
ing it  more  rapidly  to  part  with  its  aggregation.  Marl 
likewise  contaLs  some  portion  of  gypsum,  which  occa- 
sionally  shows  itself  in  small  crystaline  veins,  and  is  ren- 
dered still  more  susceptible  when  the  marl  is  heated: 
the  presence  of  gypsum  probably  ameliorates  the  marl, 
and  renders  it  more  friable ;  but  we  have  not,  as  yet,  any 
certain  information  on  this  point.  If  the  marl  contains 
considerable  quantities  of  gypsum,  it  is  then  called  all- 
iaceous, or  calcareous  gypseous  marl. 

The  external  appearances  under  which  marl  is  found 
are  many  and  various.  The  following  are  some  of  the 
principal  varieties,  not  classed  according  to  their  internal 
composition,  but  according  to  their  extmial  appearance : 

(a)  Stony,  and  frequently  schistous  marl.  This  kind  Ib, 
in  most  cases,  tolerably  friable  while  in  the  earth ;  it  is 
only  wh^i  exposed  to  the  atmosphere  that  it  hardens  and 
changes  colour,  and  then  the  lapse  of  two  or  three  years 
is  barely  sufficient  to  deprive  it  of  its  aggregation.  This 
marl  is  often  very  calcareous,  and  so  much  resembles 
limestone  that  it  is  sometimes  calcined  in  order  to  be 
made  into  lime,  or  used  in  its  rough  state  as  marl.  But 
the  lime  produced  from  this  substance  is  impure  and  bad 
in  quality.  This  marl  occasionally  has  the  hardness  and 
all  the  other  appearances  of  common  lime  ;  however,  the 
proportion  of  alumina  and  silica  contained  in  it  is  usually 
greater  than  in  lime. 

(d).  Argfillaceous  or  clay^  marl.  We  have  already  men- 
tioned the  distinguishing  characteristics  of  this  variety. 

(c).  Lamellated  marl.  This  kind  is  only  found  in  thin 
layers. 

{d).  SAelUmarly  on  the  surface  of  which  the  remains  of 
marine  and  land  shells  are  frequently  found.    Further 
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down  it  resembles  dirty  clmlk,  and  lower  still  it  is  some- 
times crystalized  and  stony.  This  marl  is  hardly  ever 
found  except  in  plains,  under  turf,  peat,  black  or  marshy 
earth,  and  in  places  where  water  has  formerly  been  stag- 
nated.  It  is  principally  composed  of  lime;  and  has, 
therefore,  been  called  marly  lime,  and  is  frequently  cal- 
cined and  used  as  lime.  It  is  separated  by  the  acticm 
both  of  air  and  water ;  and  when  mixed  with  a  suitable 
proportion  of  that  fluid,  although  without  being  caldned, 
it  is  used  for  bleaching.  When  applied  to  land^  this  marl 
does  not  act  so  promptly  as  might  have  been  expected ; 
it  often  contains  phosphoric  acid. 

The  first  variety  {a)  is  hardly  ever  found  excepting  in 
mountainous  countries ;  the  second  (d)  is  generally  met 
with  in  hills  covered  with  brovm  day,  in  which  briars 
have  taken  root.  Sometimes  these  hills  are  anything  but 
fertile,  even  when  the  clay  which  is  on  the  surface  con- 
tains calcareous  particles.  The  marl  appears  to  have  ra- 
pidly consumed  the  humus,  or  perhaps  this  latter  sub- 
stance having  been  rendered  more  soluble  by  the  marl, 
has  been  carried  away  by  heavy  rains.  But  the  fertiUty 
of  these  places  will  soon  be  restored  if  they  are  abun- 
dantly manured.  I  state  this  fact  in  order  that  agricul- 
turists may  not  be  prevented,  by  the  apparent  sterility  of 
the  land,  from  digging  it  up  in  order  to  discover  the  marl. 
The  two  last  varieties  (c  and  c?)  are  only  found  in  flat 
grounds  and  in  plains. 

MAGNESIA. 

This  earth  is  less  difi^ised  throughout  nature  than 
either  of  the  preceding.  It  is  never  met  with  pure,  but 
always  mixed  with  other  earths  and  combined  with  acids. 
Several  minerals  contain  portions  of  it :  springs,  rivers, 
the  sea,  and  salt  water  also  contain  it ;  but  it  is  then 
principally  combined  with  the  muriatic  and  sulphuric 
acids.  It  also  enters  into  the  construction  of  animal 
bodies,  and  is  then  generally  united  with  phosphoric  acid. 
The  ashes  of  most  vegetables  contain  more  or  less  of  it ; 
it  sometimes  forms  a  very  considerable  constituent  part 
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of  the  layer  of  v^etable  mouldy  and  of  tbat  marl  which 
is  best  adapted  for  the  purpose  of  manure.  This  earth, 
which  has  not  long  been  discovered  and  distinguished, 
has  latterly  awakened  great  attention  as  regards  its 
relation  to  agriculture.  Bergmann  and  other  authors 
have  represented  it  as  very  fertile ;  but  Tennant,  an  Eng- 
lish chemist,  observes,  that  some  calcined  lime  which  had 
been  used  to  ameUorate  land  had  produced  quite  a  con- 
trary effect ;  and  on  being  analyzed,  it  was  found  to  con- 
tain a  great  deal  of  magnesia ;  and  thence  he  arrives  at 
the  conclusion  that  the  effects  of  this  earth  are  always 
prejudicial.  In  its  natural  state  it  rather  resembles  car- 
bonate of  lime  in  all  its  points.  Lampadiers  found  it  to 
be  very  favourable  to  the  vegetation  of  barley ;  and 
Einhoff,  when  analyzing  a  peculiarly  ameliorating  marl, 
found  it  to  contain  twenty  parts  in  a  hundred  of  magnesia. 

Carbonate  of  magnesia  is  both  insipid  and  inodorous. 
When  moistened  and  mixed  with  water,  it  forms  a  con- 
sistent matter,  which  soon  dries  up.  With  regard  to  its 
disposition  to  retain  water,  it  may  be  assimilated  to  car- 
bonate of  Ume,  and,  indeed,  its  relations  to  water  are 
generally  the  same  as  those  of  that  substance.  Car- 
bonate of  magnesia  is  insoluble  in  pure  water ;  it  can 
only  be  dissolved  in  water  which  has  been  impregnated 
with  carbonic  acid  gas. 

Pure  magnesia,  freed  from  carbonic  acid,  is  easily  dis- 
tiDguishable  from  hme.  It  is  neither  caustic  nor  aUca- 
Kne  like  that  substance ;  it  does  not  emit  any  heat  when 
mingled  with  water ;  the  paste  which  results  from  this 
mixture  does  not  harden  in  drying;  and  when  sand  is 
combined  with  it,  a  mortar  is  not  produced.  In  fact,  it 
appears  to  absorb  water  and  appropriate  it,  but  vdthout 
depriving  it  of  its  fluidity.  It  effects  a  very  slight  altera- 
tion in  blue  vegetable  colours. 

The  following  are  the  fossils  which  contain  magnesia, 
and  which  are  greasy  and  soapy  to  the  touch : 

1.  The  serpentine-stone.  This  is  a  hard,  fine-grained 
stone  of  a  dark  green  or  grey  hue,  occasionally  striped  or 
spotted  with  red.     It  is  found  in  beds  which  sometimes 
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constitute  entire  mountains.  The  best  qnany  of  this 
kind  of  stone  in  Germany,  is  at  Topplitz,  in  Saxony, 
where  an  almost  incredible  quantity  of  it  is  worked.  It 
is  manufactured  into  snuff-boxes,  fancy  boxes,  vases, 
candlesticks,  mortars,  and  all  kinds  of  cops  and  vessels 
by  means  of  turning  machines ;  and  afterwards  polished 
with  fine  fireestone.  The  constituent  parts  of  this  sub- 
stance are  magnesia,  silica,  and  oxide  of  iron. 

2.  Talc.  This  substance  has  a  lamellated  fracture  :  it 
is  very  greasy  to  the  touch,  and  is  sometimes  found  in  the 
form  of  earth;  at  others,  under  that  of  stone.  The 
former  is  composed  of  unctuous  and  slightly  luminooB 
parts,  and  is  in  general  nearly  or  quite  white ;  the  latter, 
on  the  contrary,  is  harder,  and  may  be  divided  into 
thin  flakes,  which  frequently  have  the  brilliancy  of  gold 
or  silver,  on  which  account  it  has  been  called  argeniiym. 
It  is  used  for  the  purpose  of  diminishing  friction  in  ma- 
chinery, and  is  one  of  the  best  agents  which  can  be  em- 
ployed, being  far  preferable  for  that  purpose  to  either 
soap  or  oil,  because  it  does  not  occasion  any  dilatation  of 
the  wood,  and  it  also  preserves  the  metal  from  the  almost 
insensible  effect  occasioned  by  friction. 

Talc  is  composed  of  forty-four  parts  in  a  hundred  of 
magnesia,  and  fifty-six  of  silica  and  alumina. 

3.  LapiB  oUaris,  or  soap-stone^  is  a  variety  of  talc ;  it 
is  greyish,  grey,  or  deep  green,  and  may  be  turned  and 
made  into  aJl  kinds  of  vases,  &c.  It  is  principally  found 
in  Switzerland. 

4.  Shap-rock  or  earth,  is  a  species  of  opaque  smooth 
stone,  as  unctuous  as  soap,  which  may  be  scraped  off 
with  the  finger  nail,  and  stains  or  soils  every  object  with 
which  it  comes  in  contact.  There  are  several  varieties  of 
it,  some  of  which  are  soft,  and  others  compact ;  the  latt^ 
is  also  caUed  Spanish  chalk,  because  it  was  originally 
brought  fix)m  that  country.  By  means  of  it,  figures  or 
worcb  may  be  drawn  upon  glass;  and,  although  all  traces 
of  the  writing  vanish  when  the  glass  is  washed,  they  re- 
appear as  soon  as  it  is  exposed  to  a  moist  temperatore. 
It  is  also  used  for  drawing  designs  for  embroidery,  and  is 
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found  in  several  parts  of  Germany,  and  particularly  in 
Bareuth. 

5.  Amantus,  or  asbestos.  This  kind  of  stone  is  com- 
posed of  a  filaceous  tissue,  the  filaments  of  which  are 
either  arranged  in  parallel  lines  or  transversely;  in 
the  former  case,  these  threads  are  flexible,  and  it  is 
then  called  "amiantus."  It  is  generally  of  a  whitish 
hue,  bordering  upon  green,  or  a  greyish  green.  Several 
other  species  are  likewise  found,  which  are  called 
*'  salaiffuinders  Aair,"  ''  leather  fossil,"  &c.,  on  account  of 
some  resemblance  or  fancied  resemblance  which  they  bear 
to  the  substances  from  which  they  derive  their  names. 
This  stone  prevails  in  Saxony,  Silesia,  Bohemia,  Hungary, 
and  Sweden.  Those  manufactures  of  incombustible 
linen,  paper,  and  wicks  for  candles,  which  at  one  time 
appeared  so  incomprehensible,  are  formed  of  amiantus. 
In  order  to  make  linen,  the  thin  flexible  threads  of  the 
amiantus  axe  spun  with  flax ;  it  is  then  woven,  and  the 
cloth  passed  tluDUgh  the  fiire.  When  paper  is  to  be 
made,  the  filaments  are  pounded  and  bruised  until  they 
are  reduced  to  a  pulp  :  all  the  usual  processes  attendant 
on  pap^-making  are  then  gone  through. 

6.  Alcyonium,  or  /rotA  of  ti^e  sea.  The  bowls  or  heads 
of  those  pipes  which  are  so  much  prized  are  made  of 
this  substance.  There  formerly  used  to  be  some  doubt 
with  re^d  to  its  origin:  it  was  thought  to  be  a  marine 
production;  and  hence  derives  its  name :  but  it  is  known 
now  to  every  person  to  be  obtained  fix)m  the  village  of 
Klitschik,  not  far  from  Conia  or  Iconium,  in  Natolia.  It 
is  found  in  veins  in  the  cavities  of  a  grey  calcareous 
schist,  a  little  below  the  surface  of  the  8o3.  When  first 
extracted,  it  resembles  a  soft  paste,  which,  however,  soon 
hardens  when  exposed  to  the  air;  it  is  made  into  the 
heads  or  bowls  of  pipes,  and  sold  at  Constantinople, 
where  these  are  coloured,  or  baked  in  oil  or  wax,  and  then 
exported  to  Germany,  where  they  are  worked  afiresh : 
pipes  of  a  second-rate  quality  are  made  from  the  frag- 
ments of  those  which  are  broken.  Notwithstanding  its 
softness,  this  substance  possesses  a  great  deal  of  con- 
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sistency,  and  is  less  liable  than  most  of  the  other  fossils 
to  snap  to  pieces.  According  to  Wiegleb  it  is  composed 
of  equal  parts  of  magnesia  and  silica :  he  asserts  that  it 
may  be  foimd  in  Spain,  not  far  from  Madrid;  in  Hungary; 
and  in  North  America. 

IRON. 

We  have  already  stated  when  speaking  of  day  that 
the  soil  frequently  contains  iron,  which  presents  itself 
under  various  forms.  We  meet  with  it  as  an  oxide  totally 
free  from  acids,  and  under  various  degrees  of  oxidation, 
of  a  white,  green,  black,  or  red  hue,  and  intimately 
combined  with  alumina ;  in  this  state  it  imparts  all  those 
different  shades  of  colour  to  clay  which  that  substance  is 
frequently  found  to  possess.  We  do  not  as  yet  know 
exactly  what  influence  it  has  upon  vegetation,  or  whetha* 
or  not  it  tends  to  ameliorate  the  soil.  In  many  kinds  of 
clay,  we  find  oxides  of  iron  in  a  state  oi  carbonization  : 
when  in  this  state,  it  does  not  appear  to  have  any  influence 
at  all  on  vegetation ;  and,  at  all  events,  it  is  not  pre- 
judicial to  it.  If  stronger  acids  are  then  poured  upon  it, 
the  carbonic  acid  is  d^ngaged  and  effervescence  takes 
place ;  therefore,  this  effervescence,  which  is  regarded  by 
so  many  persons  as  a  certain  sign  of  the  presence  of  lime 
or  marl,  is  a  very  deceptive  indication. 

We  also  find  iron  combined  in  the  soil  with  sulphuric 
or  phosphoric  acid,  but  not  very  frequently.  When  in  com- 
bination with  the  former,  it  produces  that  substance  which 
is  commonly  called  vitriol  (sulphate  of  iron) ;  land  con- 
taining this  compound  is  often  called  vitriolic  earth. 
This  matter  is  only  found  in  those  places  where  there  are 
sulphim)us  pyrites,  the  composition  of  which  produces 
the  acid  which  combines  with  the  iron.  It  may  occa- 
sionally be  met  with  in  clay  situated  in  damp  places,  but 
occurs  most  frequently  in  peat  marshes,  from  which  vitriol 
may  sometimes  be  extracted  with  advantage.  Wherever 
large  quantities  of  vitriol  are  found,  it  is  prejudicial  to 
vegetation,  and  destroys  the  plants ;  while,  on  the  other 
hand,  when  the  soil  contains  only  a  small  portion,  and 
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particularly  when  that  is  combined  with  bodies  which 
contain  carbon,  as  with  coal  or  stone,  it  possesses  a  fer- 
tilizing property :  this  has  been  well  attested  by  ancient 
as  well  as  modem  experiments  and  experience. 

Iron  18  generally  fomid  combined  with  phosphoric 
acid  in  that  substance  which  is  called  marahy  iron. 
This  body  becomes  diluted,  and  often  mingles  with 
the  superior,  layer  of  the  soil;  where,  being  exposed 
to  the  action  of  the  air,  it  gradually  loses  all  those  pro- 
perties which  are  prejudicial  to  vegetation.  Land  in 
which  the  layer  of  vegetable  earth  rests  upon  marsh  iron, 
is  always  of  the  very  worst  quaUty,  and  very  sterile. 

We  must  also  mention  oxide  of  manganese,  which  fre* 
quently  enters,  although  but  in  a  slight  degree,  into  the 
composition  of  the  superior  layer  of  the  soil,  and  which 
is  generally  found  in  plants  and  animals.  We  have  not 
as  yet  succeeded  in  discovering  whether  or  not  it  has  any 
influence  on  vegetation. 

We  have  new  briefly  mentioned  the  nature  of  those 
fixed  and  incombustible  earths,  or  portions  of  the  soil, 
which,  by  means  of  the  proportions  in  which  they  are 
united,  constitute  all  those  innumerable  varieties  of  land 
to  which  we  shall  have  to  recur  when  we  have  examined 
another  constituent  part  of  every  soil  adapted  for  vege- 
tation, to  which  it  owes  its  fertihty,  and  which,  properly 
speaking,  is  neither  more  nor  less  than  that  portion  of  the 
food  of  plants  which  they  derive  from  the  soil :  we  allude 
to  the  htmm, 

HUMT7S. 

The  name  usually  given  to  this  substance  is  "  mould." 
This  term  has  been  misinterpreted  by  many  persons,  who 
have  understood  it  to  mean  the  layer  of  vegetable  earth, 
and  not  a  particular  portion  of  its  constituent  parts. 
Several  very  clever  agricultural  writers  have  fallen  into 
the  same  error;  and  thus  the  obscurity  which  enveloped 
this  part  of  the  science  has  been  increased.  It  is  on  this 
account  that  I  have  adopted  the  word  humus,  about  which 
there  can  be  no  mistake.     In  a  scientific  point  of  view 
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the  term  ''  earth"  is  not  at  all  appIicaUe  to  this  substance ; 
properly  speaking  it  is  not  an  earth,  and  has  only  been 
called  so  on  account  of  the  pulverulent  form. 

Humus  is  always  more  or  less  a  constituent  part  of  the 
soil.  The  fertihty  of  the  land  depends  entirely  upon  its 
presence,  for,  if  we  except  water,  it  is  to  this  substance 
alone  in  the  soil  that  plants  owe  their  nutriment.  It  is 
the  residue  of  animal  and  vegetable  putrefaction,  and  is  a 
black  body ;  when  dry  it  is  pulverulent,  and  when  wet 
has  a  soft  greasy  feel.  It  is  varied  in  its  qualities  and 
composition  according  to  the  substances  from  which  it  has 
been  formed,  and  the  circumstances  under  which  the 
putrefaction  or  decomposition  took  place ;  there  are,  how- 
ever, certain  properties  which  are  mherent  to  it,  and  in 
general  it  is  similar  in  itself.  It  is  the  produce  of  organic 
power — a  compound  of  carbon,  hydrogen,  nitrogen,  and 
oxygen,  such  as  cannot  be  chemically  composed ;  for  in 
inert  bodies  these  substances  only  enter  into  simple  com- 
binations of  some  two  amongst  them,  and  do  not  unite 
altogether  as  is  the  case  here.  Besides  the  four  essential 
elements  of  humus,  it  contains  other  substances  in  smaller 
quantities,  viz.,  phosphoric  and  sulphuric  acids  combined 
with  some  base ;  and  also  earths,  and  sometimes  different 
salts. 

Humus  is  the  product  of  living  matter,  and  the  source 
of  it.  It  affords  food  to  organization ;  without  it  nothing 
material  could  have  life,  at  least  the  most  perfect  aniniftlf^ 
and  plants  could  not  exist;  and,  therefore,  death  and  de- 
struction are  necessaiy  and  accessory  to  the  reproduction 
of  animal  and  vegetable  life.  The  greater  the  number  of 
Uving  creatures,  the  more  humus  is  produced,  and,  con- 
sequently, the  supply  of  the  elemente  for  the  nutrition  of 
life  is  increased.  Every  organic  being  in  life  appropriates 
to  itself  a  daily  increasing  amount  of  the  raw  materials 
of  nature ;  and  these,  after  having  been  digested,  resolve 
into  humus,  which  increases  in  proportion  as  men,  animals, 
and  vegetables  are  multipUed  in  any  spot  on  the  surface 
of  the  earth.  It  is,  however,  diminished  by  the  pro- 
cesses of  v^etatioUy  wasted  by  being  carried  into  the 
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ocean  by  water,  and  by  being  conveyed  into  the  atmos- 
phere by  the  agency  of  the  oxygen  contained  in  the  air, 
which  unites  with  and  gradually  converts  it  into  a 
gaseous  matter. 

We  have  only  to  observe  the  progress  of  vegetation 
upon  naked  rocks  in  order  to  understand  the  history  of 
humus  from  the  very  beginning  of  the  world.  At  first, 
only  Uchens  and  mosses  are  found  there,  from  the  decom- 
position of  which  more  perfect  plants  derive  their  nourish- 
ment ;  these,  in  their  turn,  die  and  augment  the  mass  of 
mould  by  their  putrefaction :  and  thus  at  last  a  bed  of 
humus  is  formra,  capable  of  affording  nourishment  to 
the  largest  trees.* 

Voigt,  in  his  supplement  to  the  researches  of  Saussure, 
justly  observes,  ''  that  vegetable  mould  is  vegetable  mat- 
ters partly  decomposed,  but  not  completely  disorganized. 
It  is  a  vast  pervading  plant  without  organization,  which 
itself  bears  and  nourishes  other  plants,  as  a  tree  affords 
nutrition  to  all  its  branches  and  shoots.  This  vegetable 
mould  is  composed  of  vesetable  bodies,  and  it  may  airain 
be  traDsformJd  into  othirs  of  the  stole  or  of  a  similar 
nature ;  it  is  frequently  prepared  very  carefully  with  a 
view  to  this  end.** 

Humus  bears  some  analogy  to  the  bodies  from  which 
it  is  produced,  as  well  as  to  their  constituent  parts ;  but 
the  elementary  substances  enter  into  a  fresh  combination, 
and  some  portion  is  evaporated.  According  to  Saussure, 
humus  contains  less  oxygen  but  more  carbon  and  nitro- 
gen than  the  vegetables  fix)m  which  it  is  derived.  But 
the  circumstances  under  which  it  is  formed  will,  doubt- 
less, have  no  slight  influence  upon  the  proportions  of  its 
elements  and  the  various  combinations  which  take  place 

*  HamnB  is  the  modern  teim  giren  hj  some  chemiBto  to  the  very  finely 
divided  organic  matters  which  all  cultivated  sollft  contain.  "  Woody  fibre  in  a 
state  of  decay  (observes  Liebig)  is  the  substance  called  humtu.  The  huroic 
acid  of  chemists  is  a  product  of  the  decomposition  of  hnmus  by  allcalies  ;  it 
does  not  exist  in  the  humus  of  vegetable  physiologists.  Humus  does  not 
nourish  plants  by  being  taken  up,  and  assimilated  in  its  unaltered  state ;  but  by 
presenting  a  slow  and  lasting  source  of  carbonic  acid,  which  is  absorbed  by  the 
roots,  and  is  the  priucipal  nutriment  of  young  plants  at  a  time  when,  being 
destitute  of  leaves,  they  are  unable  to  extract  food  from  the  atmosphere.''— 
Qfy,  Chem*  p.  46, 
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beti^een  the  elementary  parts.  Thus,  for  exampLci 
humus  formed  in  the  open  air  will  not  be  exactly  similar 
to  that  which  has  been  formed  in  a  confined  place  where 
the  atmosphere  could  not  come  in  contact  with  it; 
neither  is  it  the  same  when  placed  where  it  can  imbibe  a 
great  deal  of  moistiure,  as  it  would  have  been  if  kept  in  a 
drier  place.  All  these  are  self-evident  facts,  althou^ 
as  yet  neither  the  circumstances  which  influence  the  for- 
mation of  humus,  nor  the  deviations  attradant  on  themi 
have  been  sufficiently  analyzed. 

Even  when  the  humus  is  farmed  it  is  not  beyond  the 
reach  of  alteration  and  destruction,  as  it  is  in  constant 
action  and  reaction  with  atmospheric  air.  When  placed 
under  a  receiver  closed  with  mercury,  it  forcibly  attracts 
the  oxygen  gas,  communicates  carbon  to  it,  and  changes 
it  into  carbonic  acid  gas.  If  the  receiver  is  closed  with 
water,  it  creates  a  vacuum,  into  which  the  water  pene- 
trates by  absorbing  the  carbonic  acid  gas,  and  an  almost 
imperceptible  consumption  of  the  humus  is  thus  effected. 
It  is  probably  by  thus  producing  carbonic  acid  gas  that 
the  humus  acts  upon  vegetation  either  directly  or  through 
the  medium  of  the  soil,  especially  when  the  stalks  mA 
herbage  of  the  plants  cover  the  ground  so  closely  as  to 
prevent  too  sudden  an  evaporation  of  the  column  of  air 
evolved  by  carbonic  acid  gas.  De  Saussure  found  that 
plants  filled  with  succulency,  and  half  dry,  recovered 
themselves  much  sooner  when  placed  in  a  bed  of  humus, 
or  in  a  soil  abundantly  provided  with  that  substance, 
than  when  deposited  in  a  poor,  damp  soil.  Prom  the  ex- 
periments made  with  the  receiver,  some  idea  may  be 
formed  of  the  enormous  (][uantity  of  carbonic  acid  gas 
which  an  acre  of  land,  rich  m  humus,  may  be  expected  to 
disengage. 

Humus  likewise  experiences  another  alteration,  which 
De  Saussure  has  also  taught  us  to  appreciate  in  a  more 
particular  manner.  It  forms  a  certain  matter  which  is 
soluble  in  water,  and  is  termed  extractive  matter.  This 
substance  may  be  separated  firom  it  by  boiling  humus 
which  has  been  exposed  to  the  air  several  times  in  water ; 
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when  this  decoction  is  evaporated,  there  remains  a 
residue  of  a  bladdsh,  brown  hue.  When,  after  repeated 
boilings,  the  humus  appears  to  be  entirely  deprived  of 
this^luble  substance,  TwiU,  if  exposed  for  a  time  to 
the  influence  of  the  atmosphere,  again  yield  extractive 
matter ;  but  if,  on  the  contrary,  it  is  carefully  preserved 
in  closely  stopped  vessels,  none  of  it  can  be  obtained. 
According  to  Saussure,  humus  whudi  has  thus  been 
deprived  of  its  soluble  extractive  matter,  is  less  fertile,  and 
contains  proportionably  less  carbon  than  that  which  has 
not  been  boUed.  This  author  states  that  he  witnessed 
the  passage  of  extractive  matter  diluted  with  water  imme- 
diately into  the  roots  of  plants ;  whence  he  infers  that, 
next  to  carbonic  add,  tins  matter  is  best  calculated  to 
afford  nutrition,  and  particularly  carbon,  to  the  suckers 
of  plants.  The  matter  of  which  we  are  speaking  alters 
when  exposed  to  the  air ;  its  solution  becomes  covered  by 
a  thick  film  or  scum,  which,  when  the  vessel  is  shaken, 
preci{Htates  itself  in  flakes,  and  is  speedily  replaced  bv  a 
second.  This  precipitate  ib  insoluble  in  water,  but  when 
united  to  an  alkali  it  is  easily  dissolved.  A  considerable 
portion  of  the  humus  winch  is  met  with  in  nature 
appears  to  consist  of  the  substance  which  has  thus  been 
separated  and  become  insoluble. 

Fixed  alkalies  almost  entirely  dissolve  not  only  humus, 
but  also  that  part  of  the  extractive  matter  which  has  thus 
become  insoluble ;  during  their  action,  ammonia  is  dis- 
engaged. This  solution  is  decomposed  by  acids  which 
precipitate  an  inflammable  powder,  the  quantity  of  which 
is,  however,  very  small  in  proportion  to  that  of  the 
humus.  Alcohol  does  not  dissolve  humus,  it  only  effects 
the  separation  of  a  small  portion  of  extractive  matter  and 
resin. 

Humus  is  not  susceptible  of  putrefaction  properly  so 
called,  it  seems  rather  to  be  in  opposition  to  it ;  for  the 
extractive  matter  readily  enters  into  a  putrid  fermentation 
when  separate  from  it,  while  so  long  as  it  remains  in  com- 
bination with  the  other  portions  of  the  humus  this  effect 
never  takes  place.     The  vegetation  of  plants,  however, 
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and  the  formation  both  of  extractive  matter  and  of  car- 
bonic acid  which  takes  place  when  the  humus  is  ex- 
posed to  the  air,  at  length  entirely  consume  that  substance 
if  it  is  not  renewed  and  rq>laced  by  the  addition  of  fresh 
manure.  Were  not  this  the  case,  much  greater  quanti- 
ties of  this  substance  would  be  found  upon  the  surface  of 
the  soil  than  actually  exists  there.  ''  'Fhe  destructibility 
of  this  vegetable  earth/'  says  De  Saussure,  sen.,  "  is  an 
undeniable  fact ;  and  those  agriculturists  who  have  en- 
deavoured to  avoid  the  necessity  of  manunuir  their  land 
by  bestowiDg  repatol  plou^  upon  H,  h.^e  b«n  con- 
vinced  of  this  fact  by  painful  experience.  They  have 
seen  the  soil  become  gradually  more  and  more  exhausted, 
and  their  fields  rendered  sterile  and  barren  by  the  absence 
of  vegetable  mould.''  Probably  he  here  alludes  to  the 
experiments  made  by  his  countryman  Chateauvieux,  near 
Geneva,  on  the  practice  of  sowing  in  rows  or  lines  with- 
out manuring,  which  is  recommended  by  Tull,  and 
described  at  very  great  length  by  Duhamel  in  his  treatise 
on  the  cultivation  of  land.  In  order  to  prevent  the  ex- 
haustion of  the  humus,  it  is  only  necessary  to  restore  to 
the  soil,  by  manuring,  some  portion  of  the  elements  which 
have  been  taken  from  it  by  the  vegetation ;  because  this 
latter  produces  so  much  more  than  it  absorbs,  that  if  all 
which  grows  on  the  land  were  decomposed  by  putrefac- 
tion, the  accimiulation  of  humus  would  be  immense,  as 
is  the  case  in  ancient  forests  and  uninhabited  plains,  the 
situations  of  which  are  favourable  to  vegetation. 

Humus  produces  different  effects,  according  to  the 
kind  of  soU  with  which  it  is  incorporated.  Clay,  by 
means  of  its  tenacity,  retains  the  particles  of  humus 
which  are  mixed  and  incorporated  with  it,  and  protects 
them  against  the  influence  of  the  atmosphere,  and  conse- 
quently prevents  them  &om  being  so  speedily  decom- 
posed. It  is  on  this  account  that  clay  must  be  impreg- 
nated with  a  great  deal  of  humus  before  it  will  evince  any 
great  degree  of  fertihty,  because  the  roots  of  the  plants 
cannot  penetrate  so  easily  into  this  kind  of  soil.  When 
such  land  is  cultivated  for  the  first  time,  and  is  not 
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endowed  by  nature  with  any  great  depth  of  humus,  it 
requires  repeated  and  plentiful  manunngs ;  but  where  it 
is  impregnated  plentifully  with  that  substance  it  will 
retain  its  f^ility  for  a  considerable  period  without 
requiring  fresh  manure.  Clay  appears  to  enter  into  so 
close  a  chemical  combination  with  humus,  that  the  latter 
in  some  degree  loses  its  properties,  and  especially  its 
black  hue.  We  have  analyzed  some  clays  which  were 
nearly  or  quite  white,  and  in  which  we  could  not  per- 
ceive any  traces  of  the  presence  of  humus ;  when  sub- 
mitted to  a  tolerable  degree  of  heat,  they  became  black, 
and  various  appearances  attending  them  served  to  prove 
that  they  contamed  hydrogenated  carbon ;  when  exposed 
to  a  still  greater  degree  of  heat,  the  black  hue  dis- 
appeared, and  the  clay  lost  a  considerable  portion  of  its 
weight.  It  frequently  happens  that  land  which  is 
irrigated  by  the  influx  of  neighbouring  rivers  or  seas 
appears  to  be  perfectly  white,  although  its  great  fertiUty 
might  lead  us  to  infer  the  presence  of  a  considerable  pro- 
portion of  humus,  or  at  any  rate  of  those  substances  of 
which  humus  is  composed.  In  land  thus  watered,  the 
humus  is  almost  invariably  found  intimately  combined 
with  the  clay ;  this  mixture  is  effected  by  the  water, 
which  washes  up  the  humus  and  deposits  it  in  the  form 
of  mud. 

Sand  exercises  a  purely  mechanical  action  on  humus ; 
the  absence  of  cohesion  between  its  parts  by  which  it  is 
distinguished  facilitates  the  free  admission  of  atmospheric 
air  to  every  portion  of  the  humus,  favours  the  separation 
of  carbon  under  the  form  of  carbonic  acid,  and  also  the 
separation  of  the  extractive  matter,  and  decomposes  the 
humus  much  sooner.  When  humus  is  properly  mixed 
with  sand,  without  any  want  of  humidity,  the  land  thus 
composed  is  exceedingly  f^ile ;  but  this  fertihty  is  ex- 
hausted more  speedily  because  the  humus  is  more 
promptly  absorbed.  In  the  marshes  of  Odor  there  are 
places  where,  ten  or  twelve  years  8^0;  a  very  thick  layer 
of  humus  covered  the  sand  which  had  been  washed  up  by 
the  action  of  the  water ;  this  has  been  exhausted  and 
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evaporated  so  completely,  that  now  nothing  is  to  be  se^ 
but  loose  sand.  In  the  spring,  however,  even  these 
sterile  places  are  covered  with  beautiful  green  turf,  which 
is  very  remarkable,  and  can  only  be  explained  by  con- 
sidering the  quantity  of  carbonic  acid  gas  which  is 
evolved  in  these  places.  Land  which  contains  an  excess  of 
humus  is  benefited  by  being  submitted  to  a  long  course 
of  cultivation.  If  sand  is  mixed  with  the  spongy  and 
pulverulent  humus  which  accumulates,  without  the  addi- 
tion of  elementary  earth,  such  an  admixture  tends  greatly 
to  ameliorate  it ;  the  sand  imparts  a  degree  of  consolida^ 
tion  to  the  humus,  and  renders  it  less  spongy :  it  does  not 
then  absorb  so  great  a  quantity  of  moisture,  and  gives 
more  consistency  and  solidity  to  the  roots  of  the  plants 
which  vegetate  in  it.  This  has  been  proved  by  the 
results  of  those  experiments  in  which  sand  has  been  used 
to  im|»rove  the  land,  and  where  the  benefit  derived  &om 
this  practice  has  been  even  greater  than  that  which  might 
have  been  expected  from  manuring.  Sand,  likewise,  is 
capable  of  decomposing  acid  humus  and  peat,  or  rather 
it  aids  in  depriving  these  substances  of  their  super- 
abundant moisture,  and  they  are  then  decomposed  by  the 
action  of  the  atmosphere. 

Humus  which  has  been  for  a  considerable  time  with- 
drawn from  the  influence  of  the  air,  is  capable  of  pro- 
ducing very  difTeient  effects  from  those  produced  by  that 
which  is  exposed  to  the  atmosphere ;  and  this  is  the  case 
whether  the  former  state  results  from  the  hidden  portion 
of  humus  having  formed  the  lower  part  of  a  very  thick 
bed  of  that  substance,  or  from  its  having  been  covered 
with  water  or  earth.  This  point  has  not,  as  yet,  been 
sufficiently  inquired  into ;  we  are  only  able  to  conjecture 
what  may  be  the  nature  of  the  changes  which  the  humus 
undergoes  when  thus  withdrawn  for  a  considerable  time 
from  the  influences  of  the  atmosphere ;  but  that  it  does 
possess  peculiar  properties  there  cannot  be  a  doubt, 
although  it  contaiils  no  acid. 

It  is  probable  that  the  carbonic  acid  and  extractive 
matter  cannot  be  formed  or  exist  without  the  concurrence 
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of  atmospherio  air.  Most  likely  a  portion  of  the  hydro- 
gen and  oxygen  is  transformed  into  water,  while  another 
portion  of  the  hydrogen  dissolves  some  carbon  and  eva- 
porates in  the  form  of  hydrogenated  carbonic  acid  gas. 
There  is  no  doubt  that  while  the  humus  is  buried  in  the 
earth,  less  of  the  carbon  than  of  any  of  the  other  elements 
is  taken  firom  it ;  whereas,  when  this  substance  is  ex- 
posed to  the  air,  an  exactly  opposite  effect  takes  place. 

The  longer  the  humus  remains  covered,  the  more  does 
it  abound  in  carbon.  It  undergoes  a  species  of  gradual 
carbonization.  The  lowest  strata  which  were  formed  prior 
to  those  which  are  nearer  the  surface,  have  a  more  car- 
bonous  appearance ;  they  are  blacker,  more  compact,  and 
when  burnt  yield  more  coal  than  those  nearer  to  the  sur- 
face. But  if  the  carbon  is  only  soluble  when  in  combi- 
nation with  hydrogen,  it  follows,  of  course,  that  this 
humus  must  be  more  difficult  of  decomposition,  and  will 
consequently  be  inert,  or,  at  any  rate,  less  efficacious  than 
the  other,  until  a  longer  contact  with  the  air  has  again 
changed  its  nature*  In  fact,  experience  teaches  us  that 
when  mixed  with  recently  made  manure  which  emits  a 
considerable  quantity  of  ammonia,  this  humus  becomes 
much  more  speedily  efficacious ;  in  fact,  its  effects  on  the 
soil  are  frequently  not  at  all  perceptible  until  the  land  has 
been  ameliorated  with  dung. 

But  its  decomposition  may  also  be  effected  and  accele- 
rated by  the  action  of  lime  ;  and  as  a  layer  of  earthy  lime 
produced  by  shells  is  frequently  found  under  this  sub- 
stance, the  combination  may  sometimes  be  very  easily 
effected.  Almost  the  same  may  be  observed  with  regard 
to  humus  or  mould  which  has  been  under  water.  If 
the  water  only  superficially  covered  it,  so  that  it  occa- 
sionally became  dry,  and,  consequently,  was  brought  into 
contact  with  the  air,  the  effect  is  the  more  speedily  pro- 
duced. 

When  humus  remains  constantly  damp,  without,  how- 
ever, being  covered  with  water,  it  forms  a  very  implea- 
sant-smelling  acid,  which    is  more  particularly  charac- 
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terized  by  the  property  which  it  possesses  of  colotmng 
blue  litmus  paper  into  red.  This  circumstanoe  has  long 
been  known,  and  it  is  the  reason  that  land  and  meadows 
which  are  not  properly  dramed,  and  which  exhibit  these 
phenomena,  are  called  "  mur^  We  have  carefally  ex- 
amined these  facts,  and  have  endeavoured  to  discover  the 
peculiar  construction  of  this  acid.  At  first  we  were  in- 
clined to  regard  it  as  being  of  a  distinct  nature,  and 
having  carbon  for  its  base ;  but  we  have  since  become 
convinced  that  it  is  generally  composed  of  acetic  add,  and 
occasionally  contains  a  portion  of  the  phosphoric.  This 
latter  always  adheres  so  firmly  to  the  humus  that  it 
cannot  be  separated  from  it  either  by  boiling  or  washing. 
The  liquid  in  which  the  humus  is  boiled  certainly  ac- 
quires a  slight  acid  fiavour,  but  the  greater  part  of  the 
acid  remains  attached  to  the  humus.  All  that  the  water 
is  able  to  dissolve  is  a  small  quantity  of  brown  matter, 
which,  when  dry,  is  very  brittle,  differs  materially  fix)m 
the  ordinary  extractive  matter  of  humus,  and  does  not 
possess  the  power  of  precipitating  itself  firom  its  solution 
when  exposed  to  the  air.  This  sour  or  acid  humus  con- 
tains a  great  quantity  of  insoluble  extractive  matter,  which 
frequently  constitutes  the  chief  part  of  its  weight.  When 
steeped  in  an  alkahne  lye,  this  latter  becomes  of  a  dark 
brown  hue,  and  is  thickened  by  the  dissolution  of  several 
substances.  If  this  mixture  is  diluted  with  an  alkali,  the 
extractive  matter  is.  precipitated  in  brown  flakes;  and 
what  is  very  remarkable,  li  more  acid  is  added  than  is 
absolutely  necessary  to  neutralize  the  alkaU,  it  again  ab- 
sorbs the  acetic  and  phosphoric  acids,  and  resumes  its 
former  state.  But  if  only  so  much  acid  is  allowed  as 
will  suffice  to  saturate  the  alkali,  the  former  remains  com- 
bined with  the  latter  in  the  solution,  and  the  extractive 
matter  loses  every  particle  of  acid. 

This  acid,  or  sour  humus,  is  not  at  all  of  a  fertilizing 
nature ;  on  the  contrary,  it  is  prejudicial  to  vegetation. 
Where  it  is  very  strong  and  pervades  the  whole  of  the 
humus,  the  soil  only  produces  reeds,  rushes,  sedge,  and 
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other  useless  unpalatable  plants ;  wherever  these  abound, 
it  may  be  inferred  that  the  soil  contains  a  great  deal  of 
sour  or  acid  humus. 

When  land  has  been  drained  and  deprived  of  that  ex- 
cess of  humidity  which  is  so  favourable  to  the  formation 
of  acids,  there  are  various  means  of  getting  rid  of  this 
baneful  property  and  of  rendering  the  humus  fertile. 
When  this  has  been  done,  such  places  will  be  found  to 
contaia  rich  stores  of  nutritious  vegetable  substances 
concealed  there  by  nature,  and  which  may  be  either  used 
on  the  spot  or  carted  and  carried  to  the  fields  as  a  ma- 
nure. It  is  well  known  that  with  the  aid  of  alkalies, 
ashes,  lime,  and  marl,  humus  may  be  deprived  of  its 
acidity  and  rendered  easily  soluble ;  should  these  sub- 
stances not  be  within  reach,  a  very  efficacious  remedy  will 
be  found  in  the  humus  itself ;  it  is  only  necessary  to  bum 
it,  and  thus  derive  the  exquisite  lime  and  alkaU  from  the 
humus  itself.  Besides,  the  fire  has  the  property  of  de- 
stroying the  greater  part  of  the  acidity.  This  is  one 
reason  why  paring  ani  burning  is  generally  so  beneficial 
to  soils  of  this  nature. 

This  acid  humus  is  produced  by  those  vegetables 
which  contain  a  considerable  portion  of  tannin,  or,  at  any 
rate,  something  similar  to  it,  and  especially  by  heaths  or 
furzes,  even  when  they  vegetate  on  a  dry  situation.  In 
places  where  this  family  of  plants  abounds,  a  soil  is  fre- 
quently found,  the  deep  black  colour  of  which  is  essen- 
tially owing  to  the  humus ;  although,  to  all  appearance, 
iron  also  has  a  considerable  share  in  producing  it.  This 
kind  of  humus  is  absolutely  insoluble,  and  only  favours 
the  vegetation  of  those  plants  whence  it  proceeds,  and 
they  do  not  thrive  anywhere  else ;  heaths,  &c.,  do  not 
thrive  iu  places  where  this  humus  does  not  exist,  and 
when  they  have  once  established  themselves  in  one  par- 
ticular spot,  they  suffer  few  other  plants  to  appear. 
This  humus  may  be  changed  by  a  dressing  composed  of 
marl,  lime,  or  ammonia ;  and  where  this  has  been  mixed 
with  the  soil,  the  heaths,  &c.,  speedily  perish.  Faring 
and  burning  is  also  productive  oi  some  good ;  but  it  is 
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difficult  to  keep  up  a  sufficient  fire  to  produce  the  requi- 
site degree  of  combustioii. 

The  leaf  of  some  trees,  and  particularly  that  of  the 
oak,  will  likewise  produce  humus  of  this  nature,  if,  before 
its  putrefaction,  it  is  not  decomposed  by  veiy  hot  animal 
manure,  or  by  lime  and  alkalies.  Nevertheless,  when  this 
substance  is  exposed  to  the  air,  it  gradually  loses  all  its 
baneful  properties,  and  is  at  length  transformed  into 
good  humus ;  but  a  considerable  time  must  elapse  before 
this  effect  is  produced. 

It  also  appears  that  in  recently  formed  humus  there  is 
a  considerable  difference  between  that  which  is  the  residue 
of  complete  putrefaction,  and  another  portion,  the  ele- 
ments of  which  have  only  been  partidly  decomposed. 
This  difference  has  not  as  yet  been  sufficiently  examined. 
The  former,  however,  evidently  appears  to  contain  a 
smaller  portion  of  coal ;  when  fire  is  applied  to  it,  smoke 
only  is  given  out :  while  the  latter  is  blacker,  possesses 
more  coal,  and,  consequently,  bums  more  briskly  and  dis- 
engf^s  a  larger  portion  of  caloric.  In  ancient  marshes 
wfich  have  been  drained  or  otherwise  become  diy,  a 
kind  of  humus  is  often  found  which  greatly  resembles 
rotten  wood,  and  which,  to  the  depth  of  a  foot  and  a-half 
or  two  feet,  forms  the  principal  constituent  part  of  the 
soil.  Land  of  this  nature,  although  rich  in  nutritive 
juices,  is  not  favourable  to  agriculture  or  to  the  growth 
of  c^eal  plants.  I  am  not  yet  quite  sure  whether  this 
arises  solely  from  the  soil  not  possessing  sufficient  con- 
sistency, or  whether  it  is  attributable  to  some  peculiar 
quality  possessed  by  this  kind  of  humus. 

Lastly,  all  humus,  and  especially  that  which  has  been 
recently  formed,  possesses  essentially  different  qualities 
when  resulting  from  the  decomposition  of  vegetable 
bodies  from  those  which  distinguish  it  when  formed  by 
animal  decomposition.  In  the  latter  case,  it  contains 
more  nitrogen,  sulphur,  and  phosphorus ;  the  presence  of 
which  bocues  is  rendered  quite  evident  by  the  odour 
which  it  emits  when  burnt,  which  is  similar  to  that  which 
arises  from  the  burning  of  animal  bodies. 
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PEAT. 

Peat  is  also  a  species  of  humus.  There  have  been 
various  opinions  relative  to  the  origin  and  nature  of  this 
substance.  Formerly,  a  mineral,  or  at  any  rate  a  semi- 
mineral,  origin  was  attributed  to  it ;  and  it  was  believed 
to  be  a  mass  united  and  mingled  together  by  bituminous 
particles :  but  this  opinion  is  now  altogether  exploded. 
It  is  true  that  some  kinds  of  peat  are  met  with,  which 
are  strongly  impregnated  with  bitumen,  but  there  are 
others  which  do  not  contain  any  portion  of  this  sub- 
stance ;  and  even  if  it  were  present,  it  is  now  well  known 
that  bitumen  derives  its  origin  firom  the  mineral  king- 
dom. Peat  is  neither  more  nor  less  than  the  remains  of 
plants  in  a  state  of  greater  or  less  decomposition.  It  is 
found  in  low,  moist  situations,  where  mosses,  Uchens,  and 
other  plants  grow,  which  are  with  difficulty  decomposed ; 
these  become  interwoven  and  unite  with  the  mud  and 
various  substances  deposited  by  the  water ;  the  whole 
amalgamates,  the  vegetables  putrefy  and  gradually  lose 
their  organic  texture,  and  are  at  length  united  with  the 
other  substances  in  a  compact  spongy  mass.  When  the 
putrefaction  is  so  for  advanced  that  the  organic  tissue  is 
totally  destroyed,  the  peat  is  neither  more  nor  less  than 
a  kind  of  humus ;  that  is  to  say,  a  sour  humus ;  but 
while  it  contains  some  degree  of  consistency,  and  is  not 
too  much  mixed  with  earth,  it  may  be  used  for  the  pur- 
pose of  burning.  The  plants  of  which  turf  is  formed, 
and  by  means  of  which  it  increases  in  thickness,  are  those 
only  which  grow  in  moist  or  wet  places,  viz.,  sedge 
(car ex)  ^  cotton-grass  C'^opfi^oruin)  ^  marsh  ledum  (ledum 
palestrej,  &c.  Van  Marum,  a  Dutch  naturalist,  regards 
the  conserva,  or  hair- weed,  as  one  of  the  principal  elements 
of  peat;  and  is  so  much  convinced  of  this  fact  as  to 
assert  that  any  soil  may  be  rendered  peaty  by  merely 
naturalizing  this  plant  on  it  in  some  moist  situation.* 

*  The  fonDation  of  bog-mom  k  flnt  commenced  in  very  many  instances  by 
Uie  rapid-growing  broad-leaTed  l)og-mo«6  (Sphagmim  laiifolium),  a  plant  of 
▼ery  carious  habits,  whose  growth  under  fofoorable  oircumstances  (and  It  is 
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The  circumstances  under  which  peat  is  formed  are  sub- 
ject to  considerable  variation :  the  position  of  the  soil 
with  respect  to  the  surrounding  country,  and  especially 
with  relation  to  the  neighbouring  lakes  and  rivers ;  the 
degree  of  humidity  which  these  latter  engender;  the 
nature  of  the  plants  which  constitute  the  elements  of  the 
peat ;  and,  lastly,  the  substratum  of  the  soil — ^all  these 
things  may  difiFer  in  diflferent  places ;  and  hence,  without 
doubt,  arise  all  those  varieties  which  we  find  existing  in 
peat. 

In  a  situation  where  everything  tends  to  accelerate  the 
progress  of  decomposition,  the  peat  is  found  existing  in  a 
homogeneous  heavy  black  mass  ;  while  in  others,  where 
decomposition  takes  place  more  slowly,  it  is  met  with  in 
light  fungous  pieces,  in  which  are  portions  of  semi-decom- 
posed filaments  of  plants  and  vegetables ;  and,  again,  in 
other  places  it  is  found  entirely  composed  of  bitumen. 
Peat  also  presents  several  other  irregidarities  and  varia- 


strictly  an  aquatic)  extends  from  an  inch  in  length  to  two  or  three  feet.  In  dry- 
situations,  or  in  those  only  periodically  flooded,  its  progress  is  not  rapid ;  but 
when  it  v^etates,  always  immersed  in  the  water  of  low  stagnant  situations,  there 
it  increases  with  great  vigour.  It  is  true  that  this  plant  is  an  annual ;  but  it 
sheds  an  abundance  of  hardy  seeds,  producing  seedUogs,  which  vegetate  and 
easily  support  themselves  in  the  water,  with  a  slight  assistance  ftom  the  mere 
remains  of  their  preceding  generation.  Their  thread-like  stems  remain  on  the 
surface  of  the  water  till  the  seed  is  ripened ;  they  then  fall  to  the  bottom  and 
form  distinct  layers,  which,  in  some  specimens  of  peat,  may  be  distinctly  traced. 
The  bog-moss  thus  commenced  gradually  gets  mixed  with  a  variety  of  lichens, 
mosses,  and  scirpi,  which  annually  add  to  the  depth,  of  the  accumulating  peat ; 
and  as  the  moss  becomes  firmer,  other  plants  gradually  establish  themselves, 
such  as  several  varieties  of  the  rushes  and  sedges.  It  is  only  when  the  i)«at- 
moss  is  niised  by  the  gradually-accumulated  remains  of  these  peata  from  be- 
neath the  surface  of  Sie  stagnant  waters  that  the  heaths,  the  cranberry,  the 
bilberry,  and  the  grass-weeds  make  their  appearance.  The  few  plants  which 
commonly  tenant  peat  moors  and  bogs  are  of  the  most  worthless  kind,  such  as 
all  live  stock  commonly  refuse.  Besides  the  common  heath  plants,  there  are 
various  rushes  {Juncut),  sedges  {Carex)^  rush-grasses  (Schcenus),  club-rushos 
(Cyperut),  cat's-taU-rnshes  (Typka),  bur-weeds  (Sparganium),  &c. 

Amongst  the  few  specimens  of  the  common  grasses  which  are  found  in  such 
places,  struggling  as  it  were  for  existence,  are  the  marsh-bent  (Agrostit  paAcf- 
trit),  the  awnless  brown-bent  (AgrottiM  canina) — this  is  a  very  common  grass 
in  bogs  whose  winter  waters  are  deep— the  awned  crceplng-bent  (Agratiis 
slolarit)f  the  small-leaved  creeping-bent  (Agrostu  ttolarit  Atig,),  the  creeping- 
rooted  bent  {Agrosta  repens),  the  white  bent  {Agrottis  alba),  the  flote  fescue 
(Olyceriafluitans),  tall  fescue  (Festuea  elatior),  turfy  hair-grass  {Aira  etBtpi' 
iota),  knee-Jointed  fox-tail  grass,  water  hair-grass  {Aira  aquatiea),  water 
meadow-grass  (Poa  aquatiea\  long-leoved  cotton-grass  {Eriophorum  poljf' 
9tachian),  and  the  sheathed  eotton-graas  {Eriophprum  vaginatum). 
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tions^  which  are  more  or  less  evident,  and  some  of  which 
can  only  be  discovered  by  the  most  minute  examination. 
It  will  often  be  found  to  be  quite  different  in  the  same 
place,  being  soft;  and  filamentous  at  the  top,  and  becoming 
compact,  soUd  and  black  as  we  penetrate  fiurther  into  it. 
This  may  easily  be  explained:  the  peat  has  not  been 
formed  all  at  once,  but  gradually,  and  in  successive 
layers  ;  when  one  generation  of  plants  perished,  another 
sprang  up  from  its  ashes,  and  thus  the  mass  has  been 
gradually  increased.  The  substrata  are,  therefore,  more 
ancient  than  the  superior  ones ;  the  decomposition  is 
further  advanced  in  the  former  than  in  the  latter,  and  in 
proportion  as  this  is  the  case,  or  the  higher  the  state  of 
carbonization  in  which  the  plants  are  found,  the  inferior 
layers  will  necessarily  be  more  putrefied,  black,  and  car- 
bonous. 

The  greater  the  degree  of  decomposition  of  the  vege- 
table fibres,  the  more  nearly  does  peat  assimilate  to 
humus.  The  only  difference  which  exists  between  it  and 
the  humus  which  is  found  in  fields,  forests,  and  unculti- 
vated places,  is  in  the  cause  to  which  it  owes  its  existence. 
Besides,  humus,  which  is  formed  by  the  decomposition  of, 
or  putrefaction  of,  vegetable  bodies,  is  not  exposed  to  so 
continuous  a  state  of  humidity  as  peat ;  the  earth  of  the 
soil  with  which  it  is  mixed  acts  upon  it,  while  that  sub- 
stance does  not  exist  at  all  in  peat,  properly  so  called. 
In  the  greater  number  of  cases,  peat  is  very  much  like 
acid  or  sour  humus ;  indeed,  it  sometimes  resembles  it 
so  strikingly  that  it  is  impossible  to  distinguish  these 
substances  apart.  Peat,  like  sour  humus,  contains  acetic 
and  phosphoric  acid  and  ammonia ;  and  even  when  it 
does  not  contain  acid,  it  possesses  a  great  quantity  of  in- 
soluble extractive  matter,  which  can  only  be  rendered 
soluble  by  an  admixture  of  potassa  and  acids.  Pyrites 
have  occasionally  been  found  in  peat ;  these  substances 
have,  doubtless,  been  introduced  externally,  but  by  what 
means  is  as  yet  unknown.  During  combustion  it  emits 
a  sulphurous  odour,  and  likewise  sometimes  produces 
upon  its  surface  a  salt  which  smells  like  ink,  and  is  no 
other  than  sulphate  of  iron  or  vitriol 
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The  constituent  parts  of  turf,  like  those  of  hnmns,  aie 
carbon,  hydrogen,  nitrogen,  and  oxygen.  All  peats  do 
not  contain  an  equal  quantity  of  carbon.  The  older  the 
peat  is,  the  more  of  this  substance  does  it  possess ;  and 
as,  when  used  for  burning,  its  quaUty  depends  upon  the 
quantity  of  carbon  contained  in  it,  it  follows  tnat  the 
older  it  is  the  better  is  it  adapted  for  that  purpose.  When 
exposed  in  a  dry  place  and  mixed  with  potassa  or  lime,  it 
becomes  decomposed,  is  freed  from  its  acidity,  and  trans- 
formed into  a  mild  fertilizing  humus. 

Another  combustible  substance  which  is  sometimes 
found  at  a  small  depth  below  the  surface  of  the  soil,  and 
occasionally  beneath  peaty  marshes,  is  coal  or  bituminous 
7oood,  Coal  not  only  serves  as  a  combustible  and  is 
useful  to  the  agriculturist  in  enabling  him  to  calcine  Ume, 
but  it  also  appears  to  jdeld  a  species  of  manure  which  is 
most  active  when  mixed  with  sulphurous  pyrites  and 
iron,  because  the  decomposition  of  the  former  creates 
vitriol,  which,  when  a  small  portion  of  it  in  this  combinsr 
tion  is  spread  over  the  land,  appears  to  have  a  favourable 
effect  upon  vegetation. 


THE  DIFFEEENT  SPECIES  OF  EARTHS,  THEIE  VALUE, 
EMPLOYMENT,  AND  PROPERTIES,  IN  THEIE  EELATIONS 
TO   THE   CONSTITUENT   PARTS   OP   THE   SOIL. 

Each  of  those  substances  of  which  we  have  been  speak- 
ing would,  if  alone  and  isolated,  constitute  a  sterile  soil, 
or,  at  any  rate,  one  totally  unfit  for  the  purposes  of  agri- 
culture. The  quality  of  a  soil  results  almost  entirely  from 
the  proportions  in  which  these  earths  are  united  in  it, 
and  the  infinite  variety  of  these  proportions  gives  rise  to 
the  innumerable  kinds  of  soils  which  are  met  with  in 
nature,  and  which  are  not  separated  from  one  another  by 
any  limits  or  line  of  demarcation,  but  merely  by  almost 
imperceptible  shades  of  difference.* 


*  To  a  certain  extent,  it  may  be  taken  to  be  the  fiut,  that  the  richer  soilf 
baye  the  least  specific  gravity.  In  the  ezperiments  of  the  Rev.  W.  Rham,  a 
good  garden  mould,  coniistizig  of— 
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Hitherto,  the  various  kinds  of  land  have  been  classed 
in  a  practical  manner,  according  to  the  degree  of  fertility 
observed  in  them,  and  the  species  and  value  of  the  pro* 
ducts  which  could  be  obtaioed  from  them.  But  this  mode 
of  classification  has  been  considered  defective ;  and  such 
it  necessarily  must  be,  so  long  as  it  continues  to  be 


Clay 52*4 

Silicioas  sand 86-6 

Calcareoua  sand 1*8 

Carbonate  of  lime  2*0 

Organic  matter   .  • • .  •  •  •      7*3 

had  a  specific  grayity  of  8*382. 
A  good  loam,  consisting  of— 

Clay 51*2 

Silicioas  sand ••• • 42'7 

Calcareous  sand 0*4 

Carbonate  of  lime 2*3 

Organic  matter 3*4 

had  a  specific  gravity  of  2.401. 
A  poorer  soil,  of  which  the  component  parts  were — 

Silicionssand 64*0 

Clay 32*8 

Calcareous  sand •      1*2 

Carbonate  of  lime 1*2 

Organic  matter 1-6 

had  a  specific  gravity  of  2*526. 

To  those  who  may  be  inclined  to  try  the  analysis  of  soils,  it  may  be  interest- 
ing to  compare  the  results  of  their  own  experiments  with  some  which  have  been 
obtained  with  great  care.  Thaer  has,  in  another  place,  given  a  table  in  which 
different  soils  analyzed  by  lum  are  classed  according  to  their  comparative  fer- 
tility, whieh  is  expressed  in  numbers,  100  being  tibe  most  fertile.  This  table  is 
the  result  of  very  patient  investigation,  the  natural  fertility  of  each  soO  being 
ascertained  by  its  average  produce  with  common  tillage  and  manuring.  It  is 
as  follows  :«^ 


Clay. 


74 

81 

79 

40 

20 

58 

56 

60 

48 

68 

38 

38 

28 

23| 

181 


Sand. 


10 
6 
10 
22 
67 
36 
30 
38 
50 
30 
60 
65 
70 
75 
80 


Carb.  of 
Lime. 


4 
4 
4 

36 
3 
2 

12 


OS 


«  a 


Finely  divided 

Org^ic  Matter 

or  Humus. 


11* 
S* 

eh 

4 
10 
4 
2 
2 
2 
2 
2 
2 
2 

li 


Comparative 
Value. 


100"^ 
98 
96 

78*' 

77 

75  V 

70  1 

65j 

60"^ 

60 

60 

40l 

30 

20 


Rich  alluvial  soils. 


Qood  wheat  and  barl^ 
lands. 


Barley  land,  not  fit  for 
wheat. 

Poor  sand,  fit  only  for 
oats  or  buckwheat 
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founded  on  any  other  basis  than  a  sound  knowledge  of 
the  constituent  parts  of  the  soil.  Where  attempts  have 
been  made  to  class  different  kinds  of  land  according  to 
their  constituent  parts^  sufficient  attention  has  not  been 
paid  to  their  fertility  and  to  the  effects  produced  when 
they  are  cultivated ;  but  no  decisive  experiments  appear 
to  have  been  made  on  this  subject.  We  have  chemically 
analyzed  several  kinds  of  soils,  and  at  the  same  time  have 
endeavoured  to  obtain  some  more  accurate  knowledge  of 
the  effects  produced  by  each  of  them  upon  agriculture 
and  vegetation  generally.  The  results  of  our  attempts 
have  certainly  enabled  us  to  throw  more  Ught  upon  the 
subject  than  other  authors  have  done,  but  there  still  re- 
mains a  wide  field  for  inquiry  and  research.  Thus,  then, 
although  the  following  remarks  must  be  merely  regarded 
as  a  primary  and  consequently  imperfect  attempt  to  dis- 
tinguish and  class  the  different  kinds  of  soils,  yet  I  can- 
not but  regard  them  as  useful,  if  they  merely  serve  as 
lighU  10  ^  ^  of  erroK.  «.d  point  U  thejrth  whioh 
will  lead  to  a  clearer  and  more  thorough  knowledge  of  the 
subject. 

In  the  ensuing  estimation  of  soils,  valued  according  to 
their  constituent  parts,  I  shall  suppose  them  all  to  be 
equal  in  every  other  respect,  viz.,  with  regard  to  position, 
depth,  humidity,  &c.  &c. ;  and  shall  afterwards  consider 
the  influence  of  all  these  circumstances  separately. 

The  humus  is,  as  we  have  already  observed,  that  por- 
tion of  the  soil  from  which  plants  derive  their  nutriment. 
The  richness  of  a  soil,  or  that  quality  which  it  possesses 
when  it  is  said  to  be  fat,  depends  essentially  upon  the 
proportions  of  humus  which  it  contains,  although  many 
persons  understand  the  term  "  fat,"  to  apply  to  mnd  of  a 
more  or  less  argillaceous  nature.  Humus  also  exercises 
a  physical  action  upon  the  soil ;  it  renders  argillaceous 
land  or  stiff  clay  more  porous,  facilitates  the  action  of  the 
atmosphere  upon  it,  and  tends  to  loosen  and  pulverize  it ; 
it  gives  consistence  to,  or  consolidates,  sandy  soils,  and 
when  mixed  with  them  enables  them  to  retain  moistm-e. 
This  substance  has  likewise  a  very  beneficial  effect  upon 
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land  which  contains  too  great  a  proportion  of  lime,  ren- 
dering it  milder,  less  irritating,  more  consistent,  and  pre- 
venting moisture  from  evaporating  from  it  too  easily. 

This  fertilizing  matter  may,  however,  exist  in  too  large 
a  quantity.  Where  this  is  the  case,  the  soil  is  too  friable 
and  spongy,  and  is  not  sufficiently  consolidated  to  enable 
it  to  yield  a  firm  support  to  the  roots  of  the  plants  which 
vegetate  in  it ;  it  absorbs  water  like  a  sponge,  and,  when 
the  weather  is  damp,  becomes  so  saturated  with  moisture 
that  it  almost  resembles  a  marsh ;  consequently,  those 
plants  which  are  sown  in  it  are  subject  to  all  the  evils 
entailed  on  them  by  superabundance  of  humidity,  and 
either  become  diseask  o^nsh.  In  diy  weather/Jn  the 
contrary,  such  a  soil  allows  the  moisture  to  be  too  easily 
evaporated,  and  then  its  surface  becomes  so  dry  and  pul- 
verulent that  the  seeds  sown  in  it  cannot  germinate,  or, 
what  is  worse,  thejr  diy  up  and  perish  after  having  ger- 
minated ;  while  at  the  depth  of  some  inches,  where  the 
atmosphere  cannot  penetrate,  it  remains  so  wet,  that  if  a 
portion  be  squeezed  in  the  hand,  water  will  drop  from  it. 
JBesides  this  property,  a  soil  which  is  surcharged  with 
humus  will,  at  each  sensible  change  of  the  temperature, 
contract  or  dilate ;  thus  detaching  the  roots  of  the  plants 
from  their  hold,  and  frequently  throwing  them  up  so 
much  that  nothing  but  the  mere  extremity  remains 
attached  to  the  soil.  Land  of  this  nature  is  less  adapted 
for  autumnal  than  it  is  for  spring  com,  and  oats  answer 
better  on  it  than  barley,  because  they  are  stronger  and 
more  tenacious.  Lastly,  it  favours  the  growth  of  all 
kinds  of  weeds  which  ve^tate  in  it  so  rapidly  that  they 
totally  choke  the  cereal  plants. 

A  soil  which  contains  too  great  a  proportion  of  humus, 
however  good  and  mild  that  substance  may  be,  can  only 
be  rendered  profitable  by  being  used  to  improve  and 
amehorate  poorer  lands. 

If  it  is  tolerably  humid,  it  will  often  be  profitable  to 
transform  it  into  meadow  land,  and  then,  if  not  inclined 
to  be  marshy,  it  will  soon  yield  very  rich  pasturage,  espe- 
(nally  if  sown  with  proper  gramineous  plants,  as  the 

A  A 
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alqpecurus  pratenms  (meadow  fox-tail  grass)  and  the 
larger  varieties  of  the  jc^c^a^  wAfeatuca.  If  dry,  it  may  be 
ameliorated  by  means  of  additions  of  poorer  soils,  or, 
what  is  still  more  easy,  by  incineration,  or  paring  and 
burning,  which  consumes  and  transforms  a  portion  of  the 
excess  of  humus  contained  in  it  into  ashes ;  but  after 
this  operation  has  been  performed,  care  must  be  taken 
that  the  com  does  not  fall  or  become  lodged  so  early  as 
to  be  spoiled. 

Clayey  or  argillaceous  knd  can  bear  a  greater  propor- 
tion of  humus  without  injury  than  any  other  kind,  be- 
cause  the  properties  of  the  clay  correct  those  of  the 
humus.  I  shall  not  venture  to  decide  what  is  the  precise 
degree  to  which  the  addition  of  humus  increases  the 
value  of  clay  soils.  The  richest  land  I  ever  analysed, 
and  which  was  taken  from  the  marshes  of  the  Oder,  con- 
tained 19!  parts  in  a  hundred  of  humus,  70  of  day,  a 
little  fine  sand,  and  an  almost  imperceptible  quantity  of 
lime ;  but  the  situation  of  this  land  was  too  low,  and  it 
was  too  damp  to  admit  of  a  correct  estimate  being  formed 
of  its  fertility.  Autimmal  com  could  not  be  raised  there 
at  all,  on  account  of  these  circumstances ;  and  the  success 
of  the  spring  crops  was  always  uncertain.  Upon  the 
whole  it  was  tolerably  consistent,  and  possessed  a  suffi- 
cient degree  of  cohesive  attraction  for  water.  I  have 
never  found  more  than  11^  parts  in  a  hundred  of  humus 
in  any  other  clayey  soil ;  not  even  in  what  is  called  **  fat 
land."  But  I  have  never  yet  had  an  opportunity  of  exa- 
mining or  analysdng  any  of  those  inexhaustible  soils  which 
are  capable  of  bringmg  the  crops  to  full  matmity  every 
year  without  being  manured,  and  in  which  no  diminution 
of  fertility  is  observable  so  long  as  the  requisite  degree  of 
cultivation  is  bestowed  on  them ;  nor  of  analyzing  those 
soils  which  are  said  to  be  deteriorated  rather  than  im- 
proved by  manure. 

It  is  asserted  that  such  land  is  to  be  found  in  the 
Ukraine,  in  Hungary,  and  in  several  other  places,  and 
that  some  few  circumscribed  portions  of  it  are  to  be  found 
even  in  Germany.     Several  soils  which  we  have  analyzed, 
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were  once  considered  to  be  inexhaustible:  but  when  they 
came  to  be  broken  up  for  the  first  time  and  brought  into 
cultivation,  it  was  generally  found  that,  after  bearing  a 
series  of  crops,  most  of  which  were  suffered  to  arrive  at 
maturity,  they  required  manuring,  if  not  laid  down  for 
grass  or  meadow  hmd,  in  order  to  give  them  time  to 
recruit  their  exhausted  energies  and  regain  their  suocu- 
lency,  or  ploughed  or  dug  up  with  the  spade  sufficiently 
deep  to  bring  to  the  surface  the  under  layers  which  had 
not  been  touched.  There  are  now  very  few  countries  in 
which  it  is  thought  possible  to  go  on  entirely  without 
manure,  and  in  these  the  land  is  usually  devoted  more  to 
grass  and  to  the  feeding  of  cattle  than  to  the  cultivation 
of  com.  The  richest  ar^aceous  soil  that  I  ever  analyzed, 
the  fertility  of  which  was  regarded  as  of  the  very  richest 
quality,  was  taken  from  the  right  bank  of  the  Elbe,  some 
few  miles  fix)m  its  mouth ;  it  contained  eleven  and  a-half 
parts  in  a  hundred  of  humus,  four  and  a-half  of  Ume,  a 
great  quantity  of  clay,  a  little  coarse  sUica,  and  a  consider- 
able portion  of  very  fine  silica,  which  could  only  be  sepa- 
rated from  it  by  ebullition.  It  certainly  possessea  a 
great  degree  of  cohesion,  but  when  moderately  moistened 
it  was  not  very  tenacious.  It  was  made  to  bear  the 
richest  crops,  as  cabbages,  wheat,  autumnal  com,  beans, 
&c.,  but  every  sixth  year  it  was  necessary  to  manure  it 
thoroughly  and  to  give  it  a  fallow. 

We  have  found  humus  mixed  in  various  proportions 
with  clay  in  those  low  lands,  which,  when  submitted  to 
a  judicious  rotation,  are  so  very  fertile.  A  portion  of 
land  in  Budjading,  the  whole  of  which  country  is  regarded 
as  particularly  fertile,  contained  85  parts  in  a  huncbred  of 
humus,  three  or  four  of  lime,  and  the  rest  was  almost 
pure  clay.  The  land  of  the  bailiwick  of  Wallup,  which 
contains  6^  parts  in  a  hundred  of  humus,  is  also  excellent 
land  for  wheat,  since  it  will  produce  three  crops  of  that 
kind  of  grain  after  having  been  manured,  and  all  equally 
fine,  strong,  and  plentiful. 

We  must  not  always  suppose  that  because  the  soil  is 
of  a  dark  colour  it  contains  a  large  proportion  of  humus ; 

aa2 
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sometimes  land  of  a  wbitish  hue  oontains  considerably 
more  humus  than  that  which  is  brown,  or  nearly  black ; 
but,  if  a  light^ooloured  soil  be  submitted  to  incandescence 
in  a  closely  stopped  crucible,  the  dark  hue  will  speedily 
develop  itself  u  the  soil  contains  humus. 

These  rich  argillaceous  lands  are  only  met  with  in  low 
situations,  valleys,  near  the  beds  of  rivers,  or  other  places, 
where  the  inundations  of  water  have  deposited  a  layer  of 
mud  of  greater  or  less  thickness;  as,  for  example,  in 
valleys  which  once  constituted  lakes  before  the  waters 
dried  up  or  were  turned  off  in  some  other  direction,  or 
on  the  margins  of  rivers  whence  the  water  has  gradually 
retired  as  the  course  of  the  stream  became  altered.  Land 
of  this  nature  is  generally  entered  in  the  first  class,  under 
the  denomination  of  ricA  wheat  land,  because,  in  the  tri* 
ennial  rotation  with  a  fallow,  it  can  bear  three  crops  of 
wheat  without  requiring  fresh  manure. 

Soils  comprised  in  this  class  have  different  degrees  of 
fertility  and  value.  I  shall  not  permit  myself  to  deter- 
mine whether  or  not  they  ought  to  be  estimated  solely 
with  relation  to  the  proportion  of  humus  which  they 
contain :  comparisons  with  respect  to  f ertihty  where  the 
lands  lie  at  considerable  distances  from  one  another  are 
difficult;  and,  besides,  the  fertiUty  depends  so  much  upon 
climate  and  temperature.  Neither  can  I  positively  state 
whether  or  not  tne  greater  or  less  proportion  of  Ume  and 
animal  matter  which  are  so  often  mixed  with  the  soil^ 
may  not  have  some  influence  upon  its  fertility. 

From  the  results  of  my  inquiries  and  experiments,  I 
think  that  I  may  venture  to  assert,  that  a  vegetable  soil 
ought  to  contain  at  least  from  five  to  six  parts  in  a  hun- 
dred of  humus,  to  entitle  it  to  be  comprised  in  this  class. 
In  order  to  designate  the  proportions  of  the  value  of 
different  soils,  we  shaO  fix  that  of  the  most  fertile  at  a 
hundred ;  but  this  value  will  necessarily  be  increased  or 
diminished  by  the  influence  which  situation,  climate,  and 
other  concomitant  circumstances  exercise  on  the  utihty  of 
land. 

Land  in  which  humus  is  combined  with  a  small  por^ 
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tion  of  clay  and  a  large  quantity  of  sand,  must  not  be 
comprised  in  this  class ;  the  compost  which  results  from 
this  mixture  possesses  little  cohesion,  more  readily  allows 
the  admission  of  heat  and  moisture,  and  at  the  same  time 
permits  them  to  be  carried  off  with  greater  facihty. 
Here  the  proportion  of  humus  may  easily  become  too 
great.  We  have  analyzed  a  soil  which  oontamed  twenty- 
six  parts  in  a  hundred  of  humus,  and  the  rest  equal  parts 
of  sand  and  clay ;  it  was  very  friable  and  Uttle  adapted 
for  the  cultivation  of  com.  When  drained  and  broken 
up,  the  first  crops  which  it  bore  were  very  rich,  but  its 
fertiUty  rapidly  diminished;  and,  although  every  attempt 
was  made,  by  means  of  abundant  manurings  and  amdi- 
orations,  to  restore  to  it  that  which  it  had  lost,  it  never 
i«gained  ite  original  fertUity. 

On  the  other  hand,  another  soil  which  was  still  more 
sandy  and  contained  about  ten  parts  in  a  hundred  of 
humus,  appeared  to  us  exceedingly  fertile,  and  well 
adapted  for  every  kind  of  cereals  excepting  wheat,  espe- 
cially after  it  had  been  laid  down  as  pasturage  for  several 
years.  This  land,  however,  required  a  great  deal  of 
manure,  and  was  never  so  profitable  as  wben  manured 
before  the  last  crop  raised  upon  it  previous  to  its  being 
laid  down  for  grass.  Experience  proves  that  land  of  this 
nature  may  easily  be  exhausted,  if  not  manured  and 
allowed  some  period  of  repose.  We  do  not  as  yet  know 
what  proportions  of  clay  it  ought  to  contain  in  order  to 
ensure  the  success  of  repeated  crops  of  wheat.  If  it 
contains  twenty  parts  in  a  hundred  of  pure  clay,  ten  parts 
in  a  hundred  of  humus,  and  the  rest  sand,  it  produces 
excellent  barley ;  when  it  contains  less  clay,  the  crops  of 
oats  are  not  so  casual,  if  the  climate  and  temperature  be 
humid ;  the  rye  crops  too  are  abundant,  provided  that 

to  withstand  the  winter. 

Land  should  chiefly  be  valued  according  to  its  con- 
sistence :  the  greater  the  degree  of  this  quality  which  it 
possesses,  the  nearer  does  it  approach  in  value  to  that 
assigned  to  first  class  land,  viz.,  100;  but  the  smaller 
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the  proportion  of  clay  and  the  larger  the  quantity  of 
Band  which  enters  into  its  composition,  the  more  rapidly 
does  it  fall  in  value  to  80,  even  when  it  contains  &om 
ten  to  £y%een  parts  in  a  hundred  of  humus.  This  kind 
of  land  is  only  found  in  plains  or  valleys,  or  near  the  beds 
of  rivers,  and  is  seldom  deficient  in  humidity.  There 
the  humus  has  been  formed  by  the  decomposition  of  those 
aquatic  plants  which  were  constantly  re-produoed  for 
centuries  in  the  water  which  formerly  covered  these  low 
lands:  when  the  water  subsided  or  disappeared,  the 

Slants  entered  into  a  state  of  putrefaction  of  greater  or 
»s  duration :  it  is  the  duration  and  inequality  of  this 
putrefaction  which  causes  the  humus  to  luppear  to  contain 
a  greater  or  less  quantity  of  carbonic  acid. 

In  both  the  kmds  of  land  which  we  have  been  con» 
sidering,  we  have  supposed  the  humus  to  be  mild,  that  is 
to  say,  exempt  from  acidity.  Sour  or  add  humus  totally 
destroys  the  fertihty  of  a  soil ;  sometimes,  however,  the 
soil  contains  so  very  small  a  portion  of  acidity,  that  its 
fertihty  is  very  shghtly  diminished,  and  only  with  r^;ard 
to  some  few  plants.  iBarley  crops  become  more  and  more 
scanty  in  proportion  as  the  acicUty  is  increased ;  but  oats 
do  not  appear  to  be  at  all  affected  by  it.  Rye  grown  on 
such  land  is  peculiarly  liable  to  rust,  and  is  easily  laid  or 
lodged :  the  grains  of  all  the  cereals  become  larger,  but 
contain  less  farina.  Grass  which  grows  on  these  spots  is, 
both  in  species  and  taste,  less  agreeable,  and  less  suitable 
for  cattle,  than  any  other,  although  it  yields  a  veiy  con- 
siderable produce  in  hay.  In  fact,  in  exact  proportion 
with  the  increase  of  acidity,  is  the  decrease  in  the  value 
of  the  soil,  and  tins  goes  on  from  bad  to  worse  until  the 
soil  is  no  better  than  what  we  call  marshy  land. 

A  blackish  hue  on  the  soil  usually  induces  the  sup- 
position that  it  contains  an  abundance  of  humus ;  and, 
in  the  majority  of  instances,  this  opinion  will  prove  cor- 
rect, unless  the  colour  arises  from  the  presence  of  oxide 
of  iron,  or  manganese ;  the  remarkable  fertility  of  land 
oolourod  by  humus  does  not  admit  of  its  being  long 
mistaken. 
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All  doubts  upon  the  subject  may,  however,  soon  be 
removed  by  submitting  a  ball  of  the  earth  in  question  to 
incandescence  in  an  open  crucible,  which  will  allow  the 
atmospheric  air  to  come  in  contact  with  it ;  in  this  case, 
if  the  dark  colour  arises  from  the  presence  of  humus,  it 
will  speedily  disappear,  and  the  earth  will  become  quite 
white,  an  effect  which  is  not  produced  when  the  dark 
hue  arises  from  oxide  of  iron.  The  simplest  means  of 
ascertaining  and  estimating  the  quantity  of  humus  con* 
tained  in  a  soil  is  to  bum  it.  A  certain  portion  of  the 
soil  which  we  wish  to  analyze,  taken  not  too  near  the 
surface,  should  be  dried  in  the  sun  until  it  pulverizes  in 
the  hand  and  feels  quite  dry ;  the  small  stones  should 
then  be  picked  out,  and  the  remaining  portion  accurately 
weighed,  placed  in  a  crucible,  heated  to  a  perfect  state  of 
KDcandescence,  and  kept  in  that  state  for  about  ten 
minutes,  or  at  least  until  the  black  hue  has  entirely 
disappeared,  and  gently  moved  or  stirred  with  a  glass  tube 
all  the  time.  In  order  to  accelerate  the  total  combustion 
of  the  humus  and  shorten  the  operation,  a  small  portion 
of  nitrate  of  ammonia  may  be  united  with  the  earth, 
which  completely  volatilizes  that  substance.  The  diminu- 
tion of  weight  will  indicate  the  quantity  of  humus  which 
the  soil  contained.  There  is  no  doubt  that  the  earth, 
especially  if  it  be  of  an  argillaceous  nature,  loses  some  of 
that  water  which  was  so  closely  united  with  it,  to  be 
evaporated  only  by  the  process  of  incandescence ;  but 
this  will  make  a  very  trifling  difference  in  the  weight,  and 
if  the  earth  was  previously  weU  dried,  it  will  not  amount 
to  a  fraction.  But  where  the  soil  contains  a  good  deal 
of  lime,  the  volatilization  of  its  carbonic  acid  as  well  as  of 
its  water  of  crystalization,  will  cause  a  sensible  difference 
in  the  result  of  the  experiment;  it  is,  therefore,  highly 
necessary  to  begin  by  getting  rid  of  the  lime.  The  acidity 
of  humus  may  be  detected  by  immersing  a  strip  of  blue 
turnsole  paper  in  a  liquid^^paste,  formed  of  the  earth  we 
wish  to  analyze,  and  water.  If  the  paper  turns  red,  that 
may  be  considered  as  a  certain  sign  of  the  presence  of  an 
acid.     Sour  or  acid  humus  also  betrays  itself  by  the 
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peculiar  odour  which  it  eadU  when  burned,  an  odour 
similar  to  that  given  out  by  burnt  turf.  U  humus,  when 
burning,  smells  like  burnt  feathers,  that  is  a  sign  that 
it  originates  in  animal  matter,  and  is,  consequently,  richer, 
and  may  be  more  easily  decomposed. 

There  is  no  doubt  that  a  more  definite  analysis  of 
humus  might  be  effected  by  means  of  the  pneumatic  ap- 
paratus, and  by  dry  distillation ;  but  an  agriculturist  has 
it  not  always  in  his  power  to  perform  this  operatkm. 
Arthur  Young  frequently  performed  these  experiments, 
and  found  that  the  quantity  of  hydrogen  gas  which  he 
obtained  was  always  in  exact  proportion  with  the  fertility 
of  the  soil.  The  experiments  conducted  by  Priestly  were 
attended  with  similar  results,  and  serve  to  confirm  this 
fact. 

Clay  increases  the  fertility  of  the  land:  1.  By  the 
adhesion  which  it  contracts  with  water.  This  adhesion  is 
so  great,  that,  even  during  a  long  drought,  the  clay  always 
preserves  that  humidity  which  is  indispensable  to  the 
nourishment  of  plants ;  and,  although  it  may  appear  to 
be  entirely  parched  up,  it  is  stUl  capable  of  commumcating 
to  them  that  moisture  without  which  th^  could  not  exist. 
2.  By  the  solid  support  which  it  affords  to  the  roots  of 
plants,  as  well  as  by  the  resistance  which  it  opposes  to 
their  too  great  extension,  obliging  them  to  put  forth 
several  tufts  of  short  fibrous  roots,  by  means  of  which 
each  plant  seeks  its  nourishment  in  the  circumscribed 
spot ;  and,  consequently,  does  not  deprive  its  neighbours 
of  their  £air  share.  3.  By  preventing  the  atmospheric 
air  from  coming  in  contact  with  the  roots  of  the  plants, 
to  which  it  is  almost  invariably  injurious,  and  by  com- 
municating to  them  a  moderate  and  equable  degree  of 
warmth;  thus  preserving  an  equality  of  temperature, 
notwithstanding  the  constant  changes  going  on  in  the 
atmosphere.  When  argillaceous  land  is  not  too  damp, 
the  effects  of  sudden  changes  from  hot  to  cold,  or  vice 
versa,  are,  consequently,  less  injurious  to  the  crops  grow- 
ing on  it,  than  they  are  to  those  which  grow  on  sandy 
soils.    4«  It  attracts  oxygen,  the  substance  which  is  so 
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necessary  to  the  formation  of  carbonic  acid.  It  probably 
attracts  nitrogen  also;  and  thus  favours  the  reciprocal 
action  of  these  substances  upon  each  other. 

On  the  other  hand,  an  excess  of  clay  is  injurious :  1. 
Because  in  damp  weather  it  retains  the  water  with  which 
it  is  impregnated  too  long,  neither  suffering  it  to  drain 
out  or  evaporate,  but  forming  with  it  a  tenacious  paste. 
2.  Because  in  dry  weather  it  becomes  too  hard,  opposes 
too  great  a  resistance  to  the  roots  of  the  plants,  and,  not 
unfrequently,  contracts  and  becomes  not  unlike  a  mass 
of  brick.  3.  Because,  both  during  the  summer  heat  and 
the  winter  frost,  it  <a*acks  into  gaps  or  clefts,  by  which 
means  the  roots  of  the  plants  are  torn  or  brought  into 
immediate  contact  with  the  atmospheric  air,  which  is 
generally  injurious  to  them.  4.  Because  it  forcibly 
attracts  and  incorporates  with  itself  all  the  nutritive  juices 
contained  iu  the  manure  bestowed  upon  it,  and  cannot  be 
made  to  part  with  them  again  so  easily  as  in  looser  and 
lighter  soils.  In  fact,  when  it  has  once  been  thoroughly 
ameliorated,  and  in  a  manner  saturated  with  manure  and 
brought  into  good  condition,  it  retains  its  fertility  for  a 
considerable  period:  but,  if  once  impoverished  or  ex- 
hausted, the  first  manunngs  bestowed  upon  it  have  little 
or  no  effect  upon  the  vegetation..  Land  of  this  nature, 
therefore,  must  be  manured  very  plentifully,  or  the  first 
cn>p3  derive  little  or  no  benefit  horn  the  amelioration. 
5.  Because  it  renders  the  task  of  cultivating  the  soil  ex- 
ceedingly  difficult.  In  damp,  wet  weather  it  is  ahnost 
impossible  to  pass  either  a  plough,  harrow,  or  waggon 
over  it;  it  sticks  to  the  two  former  instruments,  dogs  them, 
and  impedes  their  action,  and  can  with  difficulty  be  di- 
vided ;  while  in  dry  weather  it  contracts  and  becomes  so 
hard  that  it  is  with  the  greatest  difficulty  a  plough  can 
divide  it  even  into  large  clods,  and  these,  until  they  have 
been  moistened  by  rain,  can  neither  be  broken  by  the 
harrow  or  the  roller,  and,  not  unfrequently,  a  mallet  is 
obliged  to  be  used  for  this  purpose,  and  even  th^i  the 
end  in  view  is  but  veiy  imperfectly  attained. 
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The  injurious  effects  of  an  excess  of  clay  may,  in 
part,  be  counteracted  by  the  addition  of  humus;  but, 
as  we  have  already  stated,  this  will  not  entirely  obviate 
them.  Lime  is  also  rather  beneficial  in  this  case,  as  we 
shall  presently  see.  But  nothing  is  so  really  b^ieficial 
as  sand,  and  that  is  the  substance  which  is  generally 
used.  The  superior  layer  of  the  soil  always  contains 
some  portion  of  sand ;  and,  were  not  this  the  case,  it 
would  be  scarcely  possible  for  any  agricultural  implement 
to  act  upon  it.  Consequently,  the  estimation  of  most 
lands  ought  principally  to  be  based  upon  the  proportions 
in  which  clay  and  sand  are  united  in  them. 

Previously  to  pointing  out  what  these  proportions  are, 
I  must,  in  the  first  place,  explain  precisely  what  I  mean 
by  sand.  My  intention  is  to  designate,  under  this  term, 
that  ooarse-grained  siUca  which,  when  any  portion  of 
earth  is  carefully  washed,  is  precipitated  to  the  bottom  of 
the  vessel,  and  can  there  be  collected.  Recent  experiments 
have  shown  us  that,  when  clay  is  boiled  in  water,  a  con- 
siderable quantity  of  fine-grained  sihca  is  separated  firom 
it ;  und  that,  if  this  operation  is  prolonged  and  carefully 
performed,  the  alumina  will  at  last  be  deprived  of  nearly 
the  whole  of  its  silica.  It  appears  that  the  quantity  of 
this  fine  silica  constitutes  the  principal  difference  which 
exists  between  rich  and  poor  clay ;  that  clay,  properly  so 
called,  is  always  composed  of  the  same  proportions,  and 
is  not  chemically  combined,  at  least  in  an  intimate 
manner,  with  a  fixed  and  definite  quantity  of  silica, 
althouglr  it  may  be  mechanically  united  with  a  much 
larger  portion.  I  cannot,  as  yet,  affirm  that  such  is  the 
case,  but  I  think  it  very  probable. 

As  the  end  we  now  have  in  view  is  to  regulate  and  de- 
termine the  value  and  utility  of  land,  according  to  the 
proportions  of  its  constituent  parts,  and  to  effect  this 
purpose  in  the  simplest  possible  manner,  we  shall  not 
pay  any  attention  to  this  fine  silica  which  cannot  be 
separated  except  by  boiling;  but  regard  clay  as  pure 
when  it  has  been  carefuUy  washed.   In  by  far  tiie  greater 


THE  THSOBT  OF  THE   SOIL.  868 

number  of  cases,  at  least  fifteen  parts  more  of  fine  silica 
might  be  extracted,  by  boiling,  nom  a  hundred  parts  of 
day  which  has  been  purified  by  washing.  The  propor- 
tion of  this  substance  obtaiQed  from  some  particular 
kinds  of  land  is  stiQ  greater.  The  experiments  and 
researches  hitherto  made  do  not  enable  us  to  determine 
how  far  day  which  contains  a  still  greater  portion  of  this 
substance  is  benefited  by  the  addition  of  sand,  and  what 
quantity  of  that  matter  ia  necessary  to  give  it  the  requi- 
site  degree  of  porousness. 

When  the  soil  is  composed  of  almost  equal  parts  of 
pure  clay  and  of  that  kind  of  sand  which  can  be 
separateiffrom  it  by  washing,  we  deaignate  it  day  land, 
or  potters'  earth ;  and  we  preserve  this  denomination  so 
long  as  the  soil  does  not  contain  more  than  from  forty 
to  sixty  parts  in  a  hundred  of  sand ;  and  according  as 
this  proportion  is  increased  or  diminished  in  it,  we  term 
it  loose  or  sfiff  and  tenaciom  clay  land. 

A  soil  which  contains  less  than  forty  parts  in  a  hun- 
dred  of  sand,  is  called  argillaceous  land ;  the  smaller 
the  proportion  of  sand  which  it  contains,  the  more  stiff 
and  tenacious  does  it  become,  and  the  more  evident  are 
the  defects  of  the  clay.  Land  containing,  at  most,  only 
twenty  parts  in  a  hundred  of  sand,  is  very  stiff  and 
crude,  and  cannot  be  tilled  without  great  difficulty, 
unless  its  defects  are  corrected  by  a  considerable  admix- 
ture of  humus  or  lime.  Its  quality,  however,  depends  in 
a  great  measure  upon  the  nature  of  the  clay,  and 
the  quantity  of  sihca  which  enters  into  its  composition : 
such  a  soil  is  less  defective  if,  while  it  contains  only  a 
small  portion  of  sand,  it  possesses  a  large  quantity  of 
silica. 

When  this  argillaceous  land  does  not  contain  sufficient 
humus  to  enable  it  to  bear  wheat  without  being  manured 
afresh,  and,  consequently,  cannot  be  entered  in  the  first 
class,  it  will  be  tenned  wheat  land  of  the  second  quality, 
or  second-rate  wheat  land;  but  then  it  must  not  be 
totally  destitute  of  humus.      On  rising  grounds,  or 
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emineBoes,  we  Bddom  find  land  submitted  to  ordinary 
cultivation  which  contains  more  than  three  parts  in 
a  hundred  of  this  compound  matter ;  nevertheless,  sodi 
land  is  well  adapted  for  wheat,  and  that  species  of 
cereals  succeeds  much  better  and  with  less  trouble  than 
lye.  Next  to  wheat,  barley  thrives  best  there,  if  the  boSI 
contains  from  thirty  to  forty  parts  in  a  hundred  of  sand ; 
but  when  it  only  contains  a  smaller  proporticm,  and  this 
defect  is  not  remedied  by  a  strong  adhnixture  of  lime,  it 
is  better  adapted  for  oats.  Such  land  is  also  exceedingly 
proper  for  tne  growth  of  vegetables,  provided  that  it  is 
sufBidently  amel^rated :  that  which  contains  most  sand 
is  favourable  to  peas,  while  a  stiffer  and  more  tenadous 
soil  grows  beans  with  greater  advantage. 

The  value  of  land  diminishes  in  exact  proportion  with 
the  decrease  in  the  quantity  of  the  sand  contained  in  it, 
unless  it  belongs  to  the  class  of  marly  or  calcareous 
soils,  or  to  those  which  are  strongly  impregnated  with 
humus ;  thus  a  soil  containing  forty  parts  in  a  hundred 
of  sand  is  of  the  greatest  value,  while  that  which  contains 
but  five  parts  in  a  hundred  is  much  less  esteemed.  A 
tenacious  and  argillaceous  soil  which  is  plentifully  ma^ 
nured,  and  situat^  where  an  alternately  hot  and  moist 
temperature  not  only  favours  the  operations  of  ploughing 
and  fallowing,  but  also  the  processes  of  vegetation,  is 
sometimes  very  superior,  especially  for  the  growth  of 
wheat ;  but  if  we  come  to  consider  the  difficulty  there  is 
in  cultivating  it,  and  how  much  more  uncertain  and 
casual  the  crops  are  there  than  they  would  be  on  a 
lighter  soil,  there  can  no  longer  be  any  doubt  as  to  its 
inferiority  in  value.  I  estimate  land  which  contains  two 
parts  in  a  hundred  of  natiuul  humus,  forty  of  sand,  and 
about  sixty  of  pure  clay,  at  70;  that  which  only 
contains  thirty  pfurts  in  a  hundred  of  sand,  at  60 ;  that 
which  contains  but  twenty  parts,  at  50 ;  and  that  which 
contains  only  ten  parts,  at  40.  Should  it  not  possess 
more  than  one  part  in  a  hundred  of  humus,  its  value  is 
decreased  at  least  twenty  per  cent.    Thus,  tenacious  soils 
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which  contain  little  or  no  mild,  soluble  humus,  and  which 
is  usually  termed  cold,  damp  land,  is  actually  one  of  the 
most  sterile  that  possibly  can  be,  and  may,  in  point  of 
value,  be  assimilated  to  sandy  land.  On  the  oth^  hand, 
its  value  is  increased  in  proportion  to  the  quantity  of 
humus  and  clay  which  it  contains ;  and  such  land  may 
even  be  good  enough  to  be  entered  in  the  first  class, 
when  it  can  be  abundantly  manured  and  properly 
tilled. 

Land  which  contains  more  than  forty,  or  from  that  to 
sixty  parts  in  a  hundred  of  sand,  is  usuaUy  desig- 
nated clay,  or  potter's  earth  but  the  less  the  propor- 
tion of  sand  falls  below  forty  parts  in  a  hundred,  the 
greater  is  the  value  of  the  land,  supposing  it  to  possess 
an  equal  quantity  of  humus.  Where  the  proportion  of 
sand  does  not  exceed  fifty  parts  in  a  hundred,  the  soil  is 
equally  adapted  for  the  production  of  wheat  and  barley. 
But  when  that  proportion  increases  from  fifty  to  sixty 
parts  in  a  hundred,  wheat  certainly  may  be  grown  there, 
provided  the  soil  is  properly  cultivated ;  but  the  crops 
are  never  very  fine  or  very  abundant,  and  the  land  is 
much  more  impoverished  than  it  would  have  been  if 
cropped  with  rye :  such  a  soil  is,  however,  peculiarly  well 
adapted  for  barley,  and  may  be  classed  among  the  very 
best  of  those  lands  which  are  destined  to  bear  this  kind  of 
grain. 

The  inherent  advantages  of  a  soil  of  this  nature,  viz.,  of 
causing  the  crops  to  be  less  casual  and  uncertain,  being 
more  easily  worked  and  tilled,  preserving  a  moderate 
degree  of  temperature  and  humidity,  &c.,  render  it  so 
very  superior  to  argillaceous  land,  that,  notwithstanding 
its  being  less  adapted  for  wheat,  it  may  be  assimilated  to 
whe  t  land  in  all  its  various  gradations.  In  this  case,  the 
gradations  are  in  an  exactly  inverse  direction ;  forty  parts 
in  a  hundred  of  sand  appearing  to  us  to  be  the  best  pro- 
portion. In  the  former  case,  the  value  of  the  soil 
decreases  when  the  proportion  of  sand  diminishes ;  in  the 
latter,  on  the  contrary,  the  value  decreases  when  the  pro- 
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portion  is  increased,  but  not  in  the  same  ratio.  From  the 
observations  which  we  have  hitherto  been  able  to  make 
the  value  of  the  soil  appears  to  be  almost  equal  in  the 
foUowing  opposite  proportions :— 


Sand.  Pore  Clay, 

60  parti  in  100      60  parts  in  100 
60  ..  40 


ti 


9» 


Sand.  Pare  Clay. 

86  parU  in  100       66  parts  in  100 
90         »  70 


ft 


That  is  to  say,  the  former  are  defective  on  account  of  their 
want  of  consistence,  and  the  latter  on  account  of  their  too 
great  tenacity. 

This  kind  of  land  may  be  vigorously  tilled  without 
beicoming  pulverized,  neither  does  it  harden  into  clods 
and  farrows ;  it  is  seldom  injured  by  an  excess  of 
moisture,  and  yet  preserves  sufficient  humidity  to  enable 
it  to  resist  the  effects  of  drought  for  a  considerable  period ; 
and  young  plants  suffer  much  less  in  it  than  in 
tenacious  soils,  because  their  roots  are  better  able  to  ex- 
tend in  all  directions  and  penetrate  it ;  and  this  is  the 
reason  that  barley  succeeds  and  flourishes  so  much  better 
here.  Such  land  wiU,  doubtless,  only  bear  fine  crops  of 
wheat  when  it  has  been  thoroughly  ameliorated ;  but,  even 
when  in  a  less  fertile  condition,  it  produces  finer 
crops  of  rye  than  are  grown  on  more  argmaoeous  lands. 
It  is  also  peculiarly  adapted  for  ve^tames,  as  potatoes 
and  radish^for  clover  ^and  other  Lds  of  fodL,  and 
for  plants  of  commerce,  as  cabbage,  linseed,  tobacco,  &c., 
the  cultivation  of  which  is  easy.  It  seldom  offers  any 
opposition  to  the  action  of  the  plough  and  harrow ;  and  on 
this  account,  although  it  does  not  peld  fine  or  large  crops 
of  wheat  even  in  favourable  years,  it  ought  in  the  grada- 
tions pointed  out  to  be  assimilated  to  tffheat  land,  properly 
so  called. 

Sand  is  injurious  when  it  enters  too  largely  into  the 
composition  of  the  soil :  1 .  Because  it  is  not  sufficiently 
retentive  of  moisture,  but  allows  the  water  to  evaporate 
or  drain  away,  and  carry  with  it  the  fertilizing  particles  and 
juices.  2.  Because  it  does  not  combine  with  the  humus, 
and  hardly  enters  into  a  physical  union  with  it  sufficiently 
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strong  to  absorb  those  fertQizing  particles  which  the 
atmosphere  contains.  3.  Because  sandy  soils  will  not 
bear  frequent  cultivation^  although  constant  tillage  is 
necessary  in  order  to  destroy  the  weeds  which  multiply 
so  rapidly  in  land  of  this  nature,  espedaUy  when  it  con- 
tains a  fair  quantity  of  humus;  and  because  these 
repeated  workings  deprive  it  of  every  particle  of  co- 
herence,  and,  instead  of  ameliorating,  tends  rather  to 
impoverish  it  by  bringing  to  the  surface  all  that  humus 
which  was  amassed  in  the  interstices  without  being  com- 
bined with  the  soil,  and  thus  exposing  it  to  the  action  of 
the  atmosphere  and  the  winds  which  rapidly  decomposes 
it  and  carries  it  away.  4.  Because  sandy  soils  being 
good  conductors  of  caloric,  they  transmit  the  influences  of 
severe  cold  or  intense  heat  immediately  to  plants  at  each 
sudden  change  which  the  temperature  of  the  atmosphere 
undergoes. 

A  soil  which  contains  more  than  from  sixty  to  eighty 
parts  in  a  hundred  of  sand  is  termed  mndy  day.  The 
value  of  this  land  diminishes  in  proportion  as  the  sand 
increases ;  if  that  which  contains  sixty  parts  in  a  hundred 
is  valued  at  60,  land  containing  sixty-five  parts  ought 
not  to  be  estimated  at  more  than  50,  seventy  peats 
decrease  the  value  to  40,  seventy-five  to  SO,  and, 
lastly,  that  which  contains  eighty  parts  to  20.  Wheat 
crops  cannot  be  reckoned  upon  here  with  any  degree  of 
certainty ;  and  if  the  land  contains  seventy  parts  in  a 
hundred  of  sand,  it  is  not  at  all  adapted  for  the  production 
of  this  kind  of  grain,  unless  it  be  submitted  to  a  peculiarly 
enriching  course  of  tillage ;  but  it  is  well  calculated  for 
barley,  particularly  when  the  situation  is  favourable  and 
the  summers  are  not  too  dry.  It  is  easily  worked  or 
tilled,  but  is  more  hable  to  be  overrun  and  infested  with 
weeds  than  argillaceous  soils.  It  has  no  great  degree  of 
cohesive  attraction  for  manure,  but,  on  the  contrary, 
rapidly  decomposes  that  substance^,  and  allows  it  to  pass 
into  the  plants  which  vegetate  there.  This  accounts  for 
its  requiring  frequent  manurings,  although  these  need  not 
be  very  plentiful.   When  rich  and  abundant  amelic»*ations 
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are  bestowed  upon  such  land,  it  will  become  very  rich  in 
humus,  and  eventually  be  rendered  exceedingly  fertile; 
but  this  fertiUty  rapidly  declines  if  the  soil  is  submitted 
to  an  exhausting  rotation. 

If  it  contains  seventy-five  parts  in  a  hundred  or  more 
of  sand,  it  is  usually  designated  oat  land ;  nevertheless,  if 
we  take  the  average  of  several  years,  we  shall  see  that  it 
is  more  proper  for  barley  than  for  oats,  provided  it  be 
sufficiently  manured. 

A  soil  which  contains  more  than  eighty  parts  in  a  hun- 
dred of  sand,  is  called  sandy  land ;  and  if  the  proportion 
of  this  substance  does  not  exceed  ninety,  it  is  distin- 
guished by  the  term  clayey  sand.  Usually,  so  long  as 
land  does  not  contain  more  than  eighty-five  parts  in  a 
hundred  of  sand,  it  is  coniprised  in  the  class  of  oat  lands ; 
nevertheless,  the  success  of  this  grain  is  by  no  means  cer- 
tain, and  it  often  jdelds  little  or  no  produce.  Rye  and 
buckwheat  are  the  only  kinds  of  grain  which  it  bears 
with  any  degree  of  success ;  and  if  it  has  been  sufficiently 
ameliorated,  it  is  always  better  to  sow  successive  crops  of 
rye  than  to  sow  oats  after  rye,  because  the  dryness  to 
which  this  sou  is  exposed  du4g  the  summer  is  less  pre. 
judicial  to  rye  than  to  oats.  Of  all  the  plants  or  vegeta- 
bles which  are  grown  for  the  purposes  of  feeding  cattle, 
potatoes  have  been  cultivated  with  the  greatest  success  on 
this  sort  of  land.  But  the  fi'equent  ploughings  which, 
when  this  land  is  in  good  condition,  must  be  bestowed 
upon  it,  in  order  to  cleanse  it  fix>m  weeds,  are  apt  to 
render  it  so  loose  and  friable  that  not  any  of  the  cereals 
can  be  made  to  succeed  on  it.  This  is  thereason  that  it 
is  advisable  to  allow  it  a  certain  period  of  repose,  or  to 
lay  it  down  to  perennial  pasture ;  and  this  latter  is  the 
means  by  which  the  greatest  amount  of  advantage  can  be 
derived  firom  it,  for  when  sown  with  sheep's  fescue-grass 
(festuca  ovinaj,  rye  grass  (hliwn  perennejy  Dutch  clover 
flre/olium  repensj,  common  bumet  Cpoterium  mnguisorhaj^ 
&c.,  it  produces  a  pasturage  which  is  excee<hngly  well 
calculated  for  sheep,  although  not  usually  sufficiently  rich 
for  cattle.   After  this  period  of  pasturage  or  repose,  the 
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land  may  be  cultivated  afresh,  and  will,  if  sown  with  rye, 
yield  very  fine  crops. 

The  value  of  it  decreases  from  twenty  to  ten  in  the 
ratio  of  one  for  every  hundred  in  which  the  proportion  of 
sand  increases;  ana  this  diminution  takes  place  even 
when  the  land  contains  from  one  to  one  and  a-half  parts  . 
in  a  himdred  of  humus ;  and  if,  as  sometimes  happens, 
it  contams  a  yet  smaller  proportion,  its  value  is  stul  less. 

But  if  the  land  contains  ninety  parts  in  a  hundred  of 
sand,  it  then  belongs  to  a  still  lower  class,  unless  it  is 
abundantly  manured;  nor  until  after  a  lonff  period  of 
repose  can  it  be  made  to  bear  a  crop  of  cereids  with  any 
degree  of  advantage,  and  then  this  crop  impoverishes  it 
very  much.  Land  which  does  not  contain  more  than 
ninety-four  parts  in  a  hundred  of  sand  may,  if  properly 
managed  and  sown  with  the  small  varieties  of  the  festuca  s 
and  vernal-grass,  be  made  to  yield  herbage  enough  to 
feed  one  sheep  per  acre  during  the  period  of  repose.  But 
when  the  soil  contains  a  yet  larger  portion  of  sand,  it 
will  only  bear  grey-hair-grass  rc^ira  caneacensj^  yellow 
goats' -beard  (Iragopogon  ptatenm)^  and  some  other 
plants  which  contain  scarcely  any  nutritive  juices ;  it  then 
falls  into  the  class  of  loose  blowing  sands,  the  surface  of 
which  it  is  very  dangerous  to  bieak,  because  then  the 
wind  moves  it  and  carries  it  away  in  whirlwinds. 

It  may  be  regarded  as  an  invariable  rule  that  sandy 
soil  loses  at  least  one  part  in  a  hundred  of  its  value  by 
the  augmentation  of  a  hundredth  part  in  the  proportion 
of  sand;  and  when  it  degenerates  into  loose  blowing 
sand,  it  possesses  a  mere  negative  value  in  by  far  the 
greater  number  of  cases. 

There  are  many  kinds  of  sand  which  are  not  composed 
solely  of  silica,  but  also  contain  some  grains  of  carbonate 
of  hme.  This  calcareous  sand  is  not  so  insoluble  as  the 
sihcioua,  and  is  much  more  favourable  to  vegetation.  We 
do  not,  however,  yet  know  any  decisive  experiments 
which  bear  upon  this  point. 

The  presence  of  lime,  especially  when  it  is  intimately 
combined  with  day,  increases  the  fertility  of  the  soil  to  a 
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certain  degree.  1.  Because,  when  intimately  and  imi* 
formly  mixed  with  clay,  it  renders  that  substance  more 
friable  and  less  tenacious.  Such  a  mixture  is  easily  re- 
duced to  a  fine  powder  by  exposure  to  the  air.  2.  Be^ 
cause  it  facilitates  the  drying  and  aerefaction  of  the  clay, 
and  prevents  too  great  an  accumulation  of  water  frcan 
taking  place  in  it.  It  appears,  on  the  other  hand,  to 
consolidate  sand,  increasing  its  cohesive  attraction  for 
water,  and  intimately  uniting  with  it  by  means  of  the 
humus.  3.  Because  it  favours  the  decomposition  and 
reciprocal  action  of  the  nutritive  juices  contained  in  the 
soil,  and  separates  those  animal  or  vegetable  substances 
which  adhere  too  closely  to  the  clay.  It  is  as  yet  doubt- 
ful whether  it  transmits  its  carbonic  acid  to  the  humus 
or  even  to  the  plants  themselves ;  whether,  on  the  other 
hand,  it  absorbs  it  from  the  air,  and  conse(|uently  acts 
as  a  nutritive  body.  There  are,  however,  vanous  reasons 
to  induce  us  to  beUevethat  such  is  the  case.  4.  Because 
it  prevents  the  formation  of  those  acids  which  are  so 
easily  produced  in  the  soil ;  or  where  they  already  exist, 
it  tends  to  neutralize  them  and  prevent  them  from  being 
injurious.  5.  Because  the  husk  of  grain  grown  on  land 
which  contains  a  suitable  portion  of  Imie  is  much  thinner, 
and  the  grain  itself  yields  a  considerably  lai^er  quantity 
of  farina ;  and  further,  because  it  is  singularly  favourable 
to  all  plants  belonging  to  the  class  "  diadelphia,"  and, 
consequently,  to  those  which  bear  pods;  all  kbids  of 
clover  succeed  wonderfully  on  it. 

When  a  soil  contains  too  great  a  proportion  of  lime, 
that  substance  is  apt  to  b^me  prejudicial.  This  is 
especially  the  case  in  districts  where  a  chalky  formation 
exists.  1.  Because  it  does  not  retain  moisture,  and  has 
even  a  greater  disposition  than  sand  to  suffer  it  to  eva^ 
porate;  consequently,  during  warm,  dry  weather,  it  is 
totally  parched  and  reduced  to  dust.  2.  Because  it  con- 
sumes manure  and  humus  very  rapidly,  accelerates  the 
passage  of  these  substances  to  the  plants,  and  thus  has*" 
tens  their  vegetation  at  first ;  and  does  not  reserve  any 
nutrition  for  their  support  during  the  latter  stages  of  their 
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development ;  on  which  account  they  fall  off  and  perish 
before  they  arrive  at  maturity. 

As  I  know  not  any  kind  of  soil  which  contains  a 
superabundance  of  lime^  I  shall  quote  a  passage  from  one 
of  Chaptal's  works : — "  Land,  in  which  there  is  a  prepon- 
derance of  lime  (M.  Chaptal  means  carbonate  of  lime) 
is  porous,  hght,  easily  permeable  bv  water,  can  be  tilled 
witixout  difficulty,  forms  a  paste  which  possesses  Httle  or 
no  consistence,  and  is  not  sensibly  altered  by  the  action 
of  fire.  The  air  easily  penetrates  calcareous  earth,  and 
is  there  capable  of  vivifying  the  germs  which  it  contains 
to  a  certain  depth ;  but  water,  which  penetrates  it  with- 
out  resistance,  escapes  again  with  equal  facility.  Land 
of  this  nature  is  alternately  swamped  and  parcned ;  and 
those  plants  which  are  not  strong  enough  to  vrithstand 
such  variations^  languish  or  perish  in  a  soil  of  this 
nature.'* 

According  to  Reissert  and  Seitz  ("  Annals  of  Agricul- 
ture,'' vol.  ix.  p.  236),  calcareous  land,  which  is  composed 
of  forty  parts  in  a  hundred  of  lime,  thirty-six  parts  of 
sand,  and  a  lai^e  portion  of  clay,  is  more  difficult  to  till 
when  it  has  become  very  damp  after  a  heavy  fall  of  rain, 
than  argillaceous  land  would  be ;  but  when  it  is  dry^  this 
difficulty  is  considerably  diminished. 

That  proportion  of  lime  in  land  which  is  most  advan- 
tageous to  it,  is  a  quantity  equal  to  that  of  pure  clay. 
Of  all  the  fifty-three  varieties  of  soils  produced  by  arti- 
ficial combinations  experimented  on  by  Tillet,  that  which 
appeared  to  be  most  favourable  to  the  vegetation  of  grain 
was  composed  of  I  of  potter's  clay,  t  of  shell  or  fossil 
marl,  and  I  of  sand. 

The  more  lime  a  soils  contains,  the  less  sand  is  required 
to  correct  the  defects  of  the  clay.  But  it  is  highly  ne- 
cessary that  some  portion  of  sand  should  enter  into 
the  combination ;  for  without  that  substance,  marl,  when 
dry,  would  be  too  tenacious,  and  wh^n  moistened,  too 
soft.  General  experience  confirms  the  fact,  that  the 
proportions  indicated  by  Tillet  certainly  are  the  best. 

But  even  when  lime  is  mingled  With  the  superior  layer 
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of  the  soil  in  so  small  a  quantity  that  it  scarcely  appears 
to  have  any  influence  on  its  consistence,  it  increases  its 
fertility  probably  by  means  of  the  chemical  action  which 
it  enters  into  with  tiie  humus  and  manure.  From  general 
experiments  and  observations,  which,  nevertheless,  cannot 
be  very  correct,  it  appears,  that  ten  parts  in  a  hundred 
of  Ume  raises  the  vslue  of  argillaceous  or  clayey  soils 
from  five  to  ten  per  cent.,  and  even  higher,  when  the 
land  contains  a  large  portion  of  humus. 

On  the  other  hand  lime  is  injurious,  when  the  propor- 
tion of  it  contained  in  the  soil  exceeds  that  of  the  day. 
When  the  lime  is  mingled  with  much  sand,  it  forms  a 
soil  too  dry  and  warm,  and  which,  even  when  plentifidly 
manured,  cannot  be  made  to  yield  good  crops  of  any- 
thing but  those  vegetables  which  cannot  be  materially 
injured  by  drought,  as  maize,  &c.  Chalky  soils,  which  are 
principally  composed  of  lime,  are  of  this  nature,  and 
suffer  both  from  drought  and  humidity,  becoming,  in  the 
latter  case,  sloughy. 

When  speaking  of  the  soils  in  which  humus  forms  the 
chief  component  part,  and  in  which  this  substance  cannot 
easily  be  exhausted,  we  allude  to  those  which  contain 
more  than  five  parts  of  it  in  a  hundred ;  such  is  only  the 
case,  however,  in  alluvial  soils,  or  those  which  are  formed 
by  the  deposit  of  rivers  or  of  the  sea.  High  groimds 
and  mountainous  districts,  both  those  which  contain  a 
large  portion  of  clay,  and  t^ose  Iq  which  sand  is  the  pre- 
ponderating ingredient,  rarely  possess  five  parts  in  a 
hundred  of  humus,  indeed,  th^  seldom  contain  more 
than  three  parts  of  mild  humus,  especially  at  the 
close  of  a  rotation,  when  they  almost  always  require 
fresh  manuring  in  order  to  enable  them  to  yidd  pro- 
fitable crops.  The  quantity  of  humus  contained  in 
a  soil  dimmishes  in  exact  proportion  with  the  number 
and  condition  of  the  crops  derived  from  it;  allowance^ 
however,  being  made  for  the  manure  which  it  re- 
ceives. This  diminution  is  not,  however,  so  considera- 
ble as  it  appears  or  might  be  expected  to  be ;  an  amelio- 
ration of  two  hundred  quintals  of  humus  leaves,  when 
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decomposed^  scarcely  thirty  quintals  of  dry  humus,  and 
this  quantity  has  to  be  spread  over  an  acre  of  land,  the 
superior  layer  of  which  is  generally  composed  of  about 
12,000  quintals  of  earth.  Thus,  four  hundred  quintals 
of  soil  receive  one  quintal  of  manure,  that  is  to  say,  each 
hundred  receives  a  quarter  of  a  quintal. 

The  proportion  in  which  the  soil  naturally  contains 
this  aliment  of  plants  and  vegetables  is,  therefore,  a  very 
important  point ;  and  it  is  most  important  that  this  pro- 
portion should  be  tolerably  large,  because  the  less  humus 
a  soil  contains,  the  more  difficult  it  is  to  create  that  sub- 
stance in  it. 

The  value  of  a  soil  increases  in  proportion  with  the 
humus  which  it  contains.  In  good  clay  land  I  have 
generally  found  two  parts  in  a  hundred  of  humus  even  at 
the  close  of  the  rotation ;  or,  to  explain  myself  more 
clearly,  a  portion  of  the  soil  which  has  been  submitted  to 
incandescent  beat,  after  having  been  deprived  of  its  fibrous 
parts  and  of  its  lime,  and  dried  at  a  temperature  a  few 
degrees  higher  than  that  of  boiling  water,  has  lost  that 
portion  of  weight.  The  evaporation  of  water,  most  likely, 
had  nothing  to  do  with  this  diminution  of  weight,  since  it 
is  more  tlum  probable  that  the  moisture  which  the  clay 
had  previously  lost  is  immediately  re-absorbed  during  the 
process  of  weighing. 

We  shall  therefore  consider  two  parts  in  a  hundred  to 
be  the  avCTage  quantity  of  humus  contained  in  clayey 
vegetable  soils,  one  and  a-half  parts  as  the  average  in 
sandy  vegetable  soils,  and  one  part  as  the  average  con- 
tained in  sandy  soils ;  and  we  shall  take  these  quantities 
as  a  preliminary  condition  in  those  estimates  already 
given  of  sandy  and  argillaceous  lands.  The  increase  of  a 
half-hundredth  part  of  mild  humus  will  augment  the  value 
of  the  soil  which  contains  it  five  per  cent. ;  thus,  land 
containing  two  parts  in  a  hundred  of  humus  and  valued 
at  50,  wiU,  if  it  contains  two  and  a-half  parts,  be  worth 
52^,  if  it  contains  three  parts  in  a  hundred  its  value  will  be 
increased  to  65  ;  and  the  same  decrease  of  humus  will  be 
attended  by  a  similar  decrease  in  the  value  of  the  soil. 
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The  quantity  of  humus  which  a  soil  contains  is  always 
taken  into  consideration  even  in  the  ordinary  classification 
of  land.  It  is  well  known  that  the  same  soil  is  sometimes 
made  to  bear  barley  and  at  others  oats,  according  as  it 
has  been  more  or  less  frequently  and  abundantly  manured, 
and  its  resources  husbanded ;  thus,  whether  the  quantity 
of  humus  has  been  increased  or  dinumshed  by  the  system 
of  cultivation  pursued,  a  clay  soil,  which  is  placed  by 
persons  well  skilled  in  the  classification  of  land  among 
oat-lands,  does  not  usually  contain  more  than  one  part  in 
a  hundred  of  humus.  Should  it  contain  three  parts  in  a 
hundred  of  this  substance,  or  more,  and  be  otherwise 
exempt  from  defects,  it  then  becomes  second  class  wheat- 
land  ;  this  addition  of  humus  may  be  bestowed  upon  it 
by  cultivation,  but  that  is  not  so  easily  done  as  is  gener- 
ally imagined. 

In  the  first  place,  I  here  suppose  the  humus  to  be  mild, 
free  from  all  acidity  and  from  all  admixture  of  astrin- 
gent substances,  and  consequently  soluble.  A  soil  may 
be  very  rich  in  sour  or  acid  humus,  and  yet  barely  possess 
a  particle  of  fertility.  We  have  fomid  five  parts  in  a 
hundred  of  humus  in  a  sandy  soil  of  Pomerania,  on  which 
four  to  one  of  rye  was  regarded  as  a  fine  crop.  When 
submitted  to  incandescence,  it  betrayed  its  nature  by 
emitting  an  odour  like  that  of  burnt  turf;  and  when  we 
came  to  analyze  it  more  carefully,  we  found  that  it  con- 
tained a  considerable  portion  of  acidity.  This  humus 
was  created  by  the  prevalent  method  of  manuring  in  that 
country  with  a  substance  partly  composed  of  heath  and 
furze.  Such  land  might,  however,  be  rendered  fertile 
and  made  to  produce  beneficial  effects  by  being  dressed 
with  an  addition  of  marl. 

Land  impregnated  with  a  thoroughly  Bcid  humus  which 
turns  blue  litmus  paper  into  a  bright  red,  as  marshy  land, 
or  soils  which  approach  nearly  to  peat  in  their  nature,  is 
not  adapted  for  the  production  of  any  useful  vegetable 
or  plant,  and  has  little  or  no  value ;  it  may,  however,  be 
ameliorated  without  difficulty  if  there  are  not  any  adven- 
titious circumstances  to  prevent  it.    Such  land  is  seldom 
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found  except  in  bogs  and  marshes,  or  low  damp  situations, 
and  is  generally  covered  by  a  tenacious  layer  of  clay. 
The  principal  point  to  be  ascertained  is,  whether  there  be 
any  possibility  of  its  being  drained.  When  this  is  prac- 
ticable, the  best  method  of  effecting  an  ameUoration  is  to 
pare  and  bum  it.  In  this  operation,  one  portion  of  the 
acid  is  consumed  by  the  fire  and  the  remainder  neutra- 
lized by  the  potassa  which  the  ashes  contain,  and  by  this 
means  the  land  is  not  unfi*equently  converted  into  rich 
wheat  land. 

Land  which  is  impregnated  with  humus  resulting  from 
heath  or  furze,  and  which  is  commonly  called  heath 
land,  produces  nothing  but  fmrze  and  plants  of  a  similar 
nature  so  long  as  it  remains  in  its  natural  state ;  but  it 
may  be  rendered  fertile  by  means  of  paring  and  burning, 

tions ;  the  value  of  it  then  depends  upon  the  nature  of 
the  earths  of  which  it  is  composed.  Sometimes  such 
lands  are  naturally  very  good,  and  their  want  of  fertiUty 
is  occasioned  solely  by  the  plants  with  which  they  are 
over-run,  and  which  themselves  prepare  the  juices  which 
are  required  for  their  nutrition.  In  this  case,  if  the 
plants  are  destroyed  and  those  defects  are  corrected  in 
the  humus  which  render  it  unfit  for  the  production  of 
useful  plants,  the  land  may  eventually  be  rendered  ex- 
oeedingTy  fertile.  The  lime' and  marlVhich  is  generaUy 
found  under  the  layer  of  heathy  mould,  are  very  efficient 
auxiliaries.  Land  of  this  nature  must  be  valued  according 
to  the  greater  or  less  difficulties  which  oppose  themselves 
to  the  extirpation  of  the  furze  and  the  amelioration  of 
the  soil ;  but  where  this  cannot  be  effected  at  all,  or  at 
any  rate  not  without  great  trouble  and  inconvenience,  it 
cannot  be  estimated  at  more  than  I . 

In  this  case,  however,  as  well  as  in  others  in  which  it 
is  requisite  to  make  a  valuation  in  order  to  value  the 
interests  of  different  persons,  it  must,  in  my  opinion,  be 
considered  as  a  rule,  that  the  soil  should  only  be  valued 
according  to  its  actual  state,  because  those  ameliorations 
which  it  may  be  possible  to  effect  in  it  can  only  be  com* 
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passed  by  industry,  intelligence,  skiU,  and  the  expenditure 
of  some  capital ;  and  those  who  attempt  to  calculate  the 
expense  or  trouble  of  such  ameliorations  and  improvements 
beforehand,  and  the  probability  which  exists  of  their 
being  attended  with  success,  must  invariably  fall  into 
errors. 

So  far  as  my  own  experience  goes,  or  the  experiments 
and  researches  of  others  lead  me  to  believe,  the  fer- 
tflity  and  quality  of  those  soils  which  we  have  analyzed, 
and  their  value,  may  be  calculated  with  precision  upon 
the  principles  we  have  laid  down,  supposing,  in  the  first 
place,  that  they  are  situated  in  places  adapted  to  their 
nature,  as,  for  example,  Uffht  land,  rich  in  humus,  on  a 
plain  or  flat  surface,  as  indeed  is  generally  the  case. 

If  we  frequently  compare  the  composition  of  soils  that 
have  been  carefully  analyzed  with  such  of  their  external 
properties  as  are  evident  to  our  senses,  we  shall,  by  de- 
grees, acquire  the  faculty  of  discovering  the  nature  of  this 
composition  simply  by  attending  to  their  extaior  charac- 
teristics. Next  to  colour,  the  most  positive  indications  of 
the  presence  of  humus  are,  a  certain  lightness  of  the  soil, 
a  characteristic  mouldy  smell,  and  the  white  shoots  of  the 
lichen  Aumowa.  Clay  betrays  itself  by  its  tenacity  and  unc- 
tuousness.  Sand  is  distinguished  by  its  harslmess  when 
rubbed  between  the  fingers,  and  with  still  greater  cer- 
tainty by  examining  the  broken  and  crumbled  pieces 
with  a  microscope  of  moderate  power;  this  method  is 
found  very  useful  in  determining  the  quantity  of  sand 
which  one  soil  contains  more  than  another,  and  in  distin- 
guishing "  black  humus."  The  usual  mode  of  ascertain- 
ing the  presence  of  lime  in  a  soil,  is  by  pouring  acids  upon 
it  and  observing  whether  any  efiervescence  takes  place ; 
and  the  degree  of  the  effervescence  is  taken  as  an  indica- 
tion  of  the  quantity  of  lime  which  the  soil  contains,  at 
least  until  there  is  time  and  opportunity  to  submit  it  to 
a  more  definite  analysis. 

The  soil  is  indebted  for  its  consistence  or  cohesion  ss 
well  to  the  properties  as  to  the  proportion  of  that  earth 
which  forms  the  predominating  ingredient.    The  explana- 
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tions  wbich  we  have  to  o£Per  on  this  head  will  be  limited 
to  describing  the  technical  terms  by  which  the  degrees  of 
consistence  are  designated. 

Land  which,  when  rather  too  damp,  clings  to  the  plough 
or  harrow  in  the  form  of  a  glutinous  paste,  which  cannot 
be  removed  without  difficulty,  and  the  detached  portions 
of  which  form  coherent  masses,  is  termed  "  hard  tena- 
cious" or  "intractable;"  such  land  cannot  be  easily 
divided  or  penetrated  excepting  by  a  sharp  or  pointed 
instrument,  and  the  incisions  made  in  it  present  smooth 
and  shining  surface.  When  dry,  it  hardens  to  the 
density  and  brittleness  of  a  tile ;  and  the  clods,  when 
broken  by  actual  blows,  divide  into  shapeless  and  lamel- 
lated  fri^ments ;  and  it  not  unfrequently  happens  that  it 
is  impossible  to  pulverize  it  at  all.  When  the  sun  strikes 
powerftilly  on  such  a  soil  after  it  has  been  soaked  by 
heavy  rains,  the  surface  becomes  indurated  and  baked 
hard,  while  beneath  this  crust  it  still  retains  its  humidity; 
it  is  then  said  to  be  close  and  compact,  and  that  a  crust 
is  formed  over  its  surface :  it  then  contains  more  than 
eighty  parts  in  a  hundred  of  clay. 

Land  is  said  to  be  "  stiff,"  "  strong,"  and  "heavy," 
when  being  dry  it  may  be  divided  with  less  difficulty,  and 
breaks  into  pieces  which  have  a  malt-like  and  granulous 
appearance.  Such  land  can  seldom  be  pulverized  either 
by  th^  plough  or  spade ;  those  instruments  only  reduce 
it  to  clods  which  cannot  be  broken  and  thoroughly 
divided  except  by  repeated  harrowings ;  it  usually  con- 
tains more  than  fifty  parts  in  a  hundred  of  clay. 

A  soil  is  said  to  be  "  light"  and  "  free"  when  it  forms 
itself  into  dods  on  becoming  moistened ;  but  when  the 
clods  can  be  readily  divided  and  pulverized  by  a  slight 
degree  of  attrition  or  pressure,  in  this  case  it  generally 
contains  from  twenty  to  forty  parts  in  a  hundred  of 
clay. 

A  soil  is  termed  "  moveable"  or  "  blowing,"  when  its 
dry  particles  have  little  or  no  consistence  or  cohesion,  but 
fall  to  powder  without  forming  clods.  To  this  species 
belong  all  those  soils  which  contain  more  than  ninety 
parts  in  a  hundred  of  sand,  chalky  soils,  and  those  which 
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contain  a  laj^e  portion  of  humns  and  but  little  clay. 
When  the  soS  is  so  loose  that  the  wind  can  easily  raise 
and  scatter  it  about,  it  is  then  termed  "  pulverulent/' 

The  tenacity  and  degree  of  cohesion  existing  between 
the  parts  of  a  soil  can  be  best  ascertained  by  examining 
it  eight  and  forty  hours  after  a  gentle  rain.  Those  who 
are  accustomed  to  observation  can  ascertain  all  they  wish 
to  know  upon  this  point  by  merely  driving  a  stick  into 
the  soil,  and  sometimes  even  by  simply  pressing  the  foot 
upon  it. 

In  forming  an  estimate  of  the  value  of  a  soil,  an  ex- 
amination of  its  depth  should  follow  immediately  after 
the  examination  of  its  constituent  parts.  By  the  depth 
of  a  soil,  I  mean  the  thickness  of  the  layer  of  earth 
which  forms  its  surface,  the  layer  which  is  usuaQy  termed 
vegetable  earth,  and  which  is  homogeneous  and  equally 
impregnated  with  humus  throughout  its  whole  ext&at. 
In  most  land  it  descends  very  Uttle  below  the  depth  of 
that  layer  which  has  been  recently  moved  by  the  plough : 
when  a  section  is  cut  vertically,  the  line  of  demarcation 
between  the  vegetable  earth  and  the  subsoil  is  very  ap- 
parent. Sometimes  this  layer  is  not  more  than  three 
inches  deep ;  but  the  usual  depth  is  about  six  inches ; 
and  it  sometimes  extends  ten  or  twelve  inches  below  the 
surface.  It  is  only  in  those  places  where  the  soil  has 
been  amassed  and  deposited  by  the  action  of  water,  or 
where  an  extraordinary  system  of  cultivation  has  been 
carried  on,  that  we  find  the  soil  equally  impregnated  with 
humus  to  the  depth  of  one,  two,  or  three  feet :  six  inches 
may,  we  think,  be  regarded  as  the  average  depth  of  the 
soil;  we  shall  therefore  consider,  that  in  order  to  be 
exempt  from  defects,  and  to  be  equal  to  the  value  which 
an  investigation  of  its  constituent  parts  leads  us  to  give 
it,  a  soil  must  possess  this  depth  or  thickness. 

A  deep  soil  contains  a  larger  portion  of  vegetable  earth 
and  of  that  succulenc^  so  necessary  to  the  nutrition  of 
vegetables ;  and  even  if  this  excess  of  vegetable  mould 
should  not  be  useful  to  all  plants,  it  agrees  with  some  of 
them,  even  when  the  whole  depth  of  the  soil  is  not  turned 
up.    And^  besides^  this  thickness  of  the  superior  layer 
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of  his  land  enables  a  skilful  husbandman  to  draw  at  will 
upon  the  riches  which  it  contains,  and  occasionally,  or 
about  once  in  six  or  seven  years,  to  turn  it  all  up  and 
profit  by  the  stores  of  succulency  and  nutrition  which  the 
under  part  of  it  will  yield.  The  roots  of  all  plants  sown 
in  a  soil  of  this  nature,  even  those  of  the  tribe  of 
cereals  penetrate  in  a  right  line,  and  seek  that  nutriment 
at  a  greater  depth,  which  they  would  otherwise  have  had 
to  extend  themselves  laterally  in  order  to  obtain,  and 
they  may,  therefore,  be  sown  much  thicker  without  caus- 
ing any  detriment  to  the  crop.  A  deep  soil  will,  there- 
fore, yield  much  lai^er  crops  than  a  shallow  one,  pro- 
vided its  nature  is  similar,  and  that  it  is  equal  in  all 
other  respects.  The  roots  of  com  are  not,  as  some 
persons  assert,  never  more  than  six  inches  in  length :  I 
have  seen  them  exceed  twelve  inches  where  the  soil  was 
deep  enough  to  admit  of  such  an  extension.  The  roots 
oi  vegetables  and  clover  penetrate  much  deeper  in  a  right 
line;  the  same  may  also  be  observed  with  respect  to 
lucem  and  root  crops ;  land,  therefore,  in  which  the  layer 
of  vegetable  mould  is  very  thick,  is  peculiarly  favourable 
to  the  cultivation  of  these  crops.  Besides,  such  land 
evidently  possesses  one  very  great  advantage,  namely, 
that  of  suffering  less  from  humidity  and  drought.  The 
water  which  falls  upon  it  has  more  room  to  penetrate 
before  it  encounters  the  under-stratum.  Argillaceous 
land,  which  is  tolerably  deep,  can  only  be  properly 
drained  by  means  of  subterraneous  trenches.  But  as  a 
deep  soil  can  absord  and  contain  more  water  in  its  pores^ 
it  can  also  retain  it  longer,  and  returns  it  to  the  surface 
from  its  subterraneous  reservoirs  when  it  is  required* 
These  soils  are  peculiarly  characterized  by  their  resistance 
of  humidity  and  drought ;  and  all  attentive  observers 
must  have  ^marked  t^t  cereals  growing  in  a  deep  soil 
are  less  liable  to  be  laid  or  lodged  even  when  the  ears  are 
very  large  and  that  where  this  misfortune  has  been  oc- 
casioned by  hail,  tempests,  or  heavy  rains,  the  com  fre-* 
quently  has  sufiicient  strength  to  raise  itself  again. 
On  shallow  land,  exactly  the  contrary  effect  takes  place. 


880  AOEONOMT« 

These  soils  are  of  two  kinds :  those  which  are  not  of  a 
nature  to  admit  being  dug  more  deeply,  and  those  in 
which,  during  the  process  of  cultivation,  the  layer  may 
either  be  augmmted  by  digging,  or  by  penetrating  lower, 
gradually  and  successively,  with  the  plough.  We  shall 
consider  this  circumstance  again  when  we  come  to  treat 
of  the  inferior  layers  of  the  soil 

Soils  which  have,  no  bottom,  or  in  which  the  laver  of 
vegetable  mould  is  so  thick  that  it  is  scarcely  possible  to 
reach  the  bottom  of  it  either  by  ploughiog  or  by  dig- 
ging it  up  with  the  spade,  present  the  possibility  of  pre- 
serving the  fertility  of  a  soil  without  the  addition  of 
manure  ;*  the  fertility  may  be  equally  kept  up  either  by 
thoroughly  digging  and  raising  the  soil,  or  by  excavating 
successively  from  place  to  place,  and  speading  those  por- 
tions of  earth  over  the  suitiace  which  have  been  derived 
from  the  interior  parts.  Such  soils  are,  therefore,  of  an 
almost  incredible  value. 

But  in  what  proportion  does  the  greater  or  less  depth 
of  a  soil  increase  its  value  P  We  have  already  supposed 
six  inches  to  be  the  average  depth  which  a  soil  ought  to 
possess  in  order  to  be  exempt  from  defects  on  that  point, 
and  we  are  quite  convinced  that  every  inch  added  to  the 
depth  of  land  increases  its  value  eight  per  cent ;  so  that  a 
soU,  where  the  vegetable  layer  is  twelve  inches  thick,  is 
worth  half  as  much  more  as  that  in  which  it  is  only  six 
inches.  We  are  not,  however,  prepared  to  say  that  the 
value  increases  in  equal  proportion  when  the  depth  is  yet 
further  increased  and  becomes  so  great  as  to  render  it 
scarcely  possible  to  reach  it  by  means  of  simple  plough- 
ings ;  but  as  the  vegetable  earth  which  is  beneath  the 
layer  turned  up  with  the  plough  cannot  fail  to  be  bene- 
ficial to  plants,  we  shall  not  hesitate  to  affirm  that  every 
additional  inch  of  depth  beyond  twelve  adds  five  per  cent, 
to  the  value  of  the  soil. 

On  the  other  hand,  we  should  advise  that  in  general 
the  same  proportion  should  be  observed  in  decreasing  the 

*  At  least,  until  the  whole  of  this  vegetable  layer  has  been  turned  up, 
brought  to  the  enrfkoe,  an^  exhausted. 
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value  according  as  the  upper  Btratom  of  earth  diminishes 
below  six  inches^  which  we  consider  to  be  the  average. 

If,  therefore^  a  soil  of  6   inches  thick  is  worth  50 

That  which  is  7  inches  thick  Is  worth 64 

—  8      —       68 

—  9      —       62 

—  10      —       06 

—  11       —       70 

—  12      —       ......  74 

—  6      —       46 

—  4      —       42 

—  a      —       88 

There  is  no  doubt  that  a  soil  mi^ht  acquire  this  in- 
crease of  value  by  means  of  the  artificial  deepening  or 
thickening  of  the  layer  of  vegetable  earth.  With  regard  to 
the  expenses  with  which  such  an  operation  would  be 
attended,  they  vary  greatly ;  at  one  time  exceeding,  and 
at  another  Ming  below  the  value  of  the  increase  of 
depth. 

That  layer  which  is  situated  below  the  vegetable  soil  is 
caUed  the  subsoil,  under-stratum,  or  virgin  earth.  This 
layer  is  either  composed  of  the  same  elements  as  the 
superior  portion,  with  the  exception,  however,  of  the 
humus  and  those  matters  which  are  derived  £rom  the 
atmosphere,  or  it  is  composed  of  substances  of  a  wholly 
different  nature.  The  nature  of  the  subsoil  has  a  con- 
siderable influence  upon  the  quality  of  the  upper  or 
superior  layer ;  and  the  more  shallow  the  vegetable  soil, 
the  greater  is  this  influence.  The  under-stratum  which 
is  found  beneath  day^  or  argillaceous  land,  is  usually  of 
the  same  nature ;  but  is  distinguished  from  the  vegetable 
soil  by  its  crudity,  tenacity,  and  impenetrability.  But 
the  same  kind  of  subsoil  is  not  un&equently  found 
beneath  sandy  soils  in  a  flat  but  slightly  inclined  posi- 
tion ;  an  inferior  layer  of  this  nature  may  tend  greauy  to 
amehorate  such  land,  by  preventing  the  water  from  set- 
tling and  saturating  the  soil  with  moisture.  A  portion  of 
this  subsoil  may  occasionally  be  brought  to  the  surface 
either  by  ploughing  or  digging,  and  mingled  in  suitable 
proportions  with  the  sand.  This  mixture  often  appears 
at  first  to  decrease  the  value  of  the  soil ;  but  afterwards^ 
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when  it  has  been  brought  more  fiilly  into  action,  the  land 
is  found  to  be  sensibly  ameUorated. 

But  when  the  substratum  of  an  argillaceous  soil  is 
rough  and  uneven,  so  that  the  moisture  cannot  drain  off 
in  a  uniform  manner,  and  settles  and  becomes  stagnated, 
it  is  as  likely  to  become  too  damp  in  rainy  weather  as  the 
more  sandy  soils. 

The  subsoU  is  occasionally  found  to  be  of  a  marly  or 
calcareous  nature  even  in  those  places  where  the  superior 
layer  of  earth  does  not  appear  to  contain  a  particle  of 
lime.  Here  the  deepening  of  the  soil  by  means  of 
ploughing,  or  of  thorough  and  repeated  di^gmgs,  pit)- 
duces  surprismg  effects,  and  ameUorates  it  m  a  sensible 
and  double  manner;  because  the  marly  clay,  however 
tenacious  it  may  appear  to  be  while  it  forms  a  portion  of 
the  under-stratum,  is  no  sooner  brought  to  the  surface 
and  thrown  into  contact  with  the  atmosphere  than  it 
divides  and  becomes  so  completely  pulverized  as  to  be 
easily  mixed  with  the  soil.  Such  land  is,  therefore,  sus- 
ceptible of  very  great  improvement. 

A  layer  of  sandy  earth  is  also  frequently  found  beneath 
an  argillaceous  or  clayey  vegetable  soil,  which,  if  it  is  not 
placed  too  near  the  surface,  nor  at  too  great  a  depth 
beneath  it — ^that  is  to  say,  when  it  is  not  more  or  less 
than  a  foot  or  a  foot  and  a  half  below  the  surface,  and 
the  layer  of  it  is  sufficiently  thick — ^produces  a  peculiarly 
fertiUzing  effect  upon  the  soil,  rendering  it  at  once  warm 
and  soUd;  absorbing  or  sidSEering  all  the  superfluous 
moisture  to  run  off,  and  preventing  it  &om  ever  suffering 
from  an  excess  of  humidity. 

Land  in  which  the  vegetable  soil  is  shallow  above  the 
sand,  which  constitutes  the  under-stratum,  can  bear  little 
or  no  sun,  and  is  very  much  exposed  to  the  effects  of 
drought;  although  it  appears  to  be  and  is  very  fertile 
during  a  damp  temperature,  or  in  spring,  while  it  yet 
retains  the  moisture  which  it  has  imbibed  during  the 
winter  months. 

Sometimes  the  layer  of  sand  or  gravel  is  very  fine,  and 
situated  beneath  a  layer  of  impermeable  clay.    In  this 
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case,  if  the  land  is  perfectly  flat,  and  without  any  slope 
or  declivity,  the  water  is  amassed  in  this  layer  of  sand  as 
in  a  reservoir,  can  find  no  outlet,  and  therefore  ebbs 
back  to  the  surface,  which  it  soaks,  forms  into  bog  and 
moist  or  damp  places ;  such  land  becomes  cold  and 
sterile,  because  the  water  in  its  progress  carries  with  it 
all  those  particles  of  dissolved  dung  or  manure  which 
were  not  intimately  combined  with  the  soil,  and  deposits 
them  in  the  layer  of  sand  beneath.  This  is  one  of  the 
very  worst  of  all  the  varieties  of  soils,  and  can  only  be 
ameliorated  by  means  of  complete  drainings ;  by  such  a 
process  it  may  eventually  be  rendered  perfectly  healthy. 

The  looser  and  more  porous  the  subsoil  of  sand  which 
Ues  beneath  a  sandy  soil,  the  drier  will  that  soil  be.  If 
after  a  certain  depth  the  sand  possess  a  certain  degree  of 
consistence  or  cohesion,  and  the  flow  of  the  moisture  is 
thus  partially  arrested^  the  soil  vnll  be  found  to  be 
fresher. 

Sometimes  the  under-stratmn  is  composed  of  rocks  or 
stones,  and  is  then  covered  with  a  bed  of  vegetable  earth 
of  greater  or  less  thickness.  This  latter  is  often  only  a 
few  inches  thick,  as  is  particularly  the  case  in  mountain- 
ous districts. 

Of  all  subsoils  which  are  composed  of  stone,  those 
formed  of  lime-stone  are  the  best  and  the  most  beneficial. 
At  the  surface  this  stone  is  often  rough  and  harsh  to  the 
touch,  coarse  grained,  and  full  of  clefts ;  it  absorbs  water, 
and  is  not  impenetrable  to  the  roots  of  plants  growing 
in  the  soil  above  it.  There  are  some  vegetables  which 
appear  to  attack  the  stone  itself,  and  can  derive  a  portion 
of  their  nutriment  from  the  carbonic  acid  which  it  con- 
tains ;  this  is  particularly  the  case  with  sainfoin,  and 
most  of  those  plants  which  belong  to  the  class  diadelphia, 
and  also  trees  and  shrubs;  so  that  calcareous  and 
gypseous  rocks  are  less  sterile  than  others. 

Argillaceous  schists,  covered  with  a  thin  layer  of  vegeta- 
able  earth,  become  unloosened  when  broken  by  the 
plough ;  and  the  superior  layer  is  thus  rendered  deeper, 
and;  at  the  same  time,  ameliorated.    Granite  excludes  all 
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hope  of  vegetation ;  a  thin  vegetable  soil  reposing  on  an 
under*stratum  of  this  nature  will  never  improve  of  itself, 
and  can  only  be  ameliorated  by  additions  of  manure  and 
of  monld. 

Sometimes  the  subsoil  is  composed  of  gravel  or  roimd 
pebbles;  in  this  case  it  is  only  necessary  to  ascertain 
whether  thOT  are  sufficiently  covered  with  vegetable 
mould,  or  whether  the  superior  layer  of  the  soil  is  too 
shallow.  Under  the  former  circumstances  they  are  not 
injurious,  but  rather  have  a  contrary  effect ;  where  the 
soil  is  of  an  argillaceous  nature  thev  are  exceedingly  use- 
ful by  the  facility  which  they  afford  to  the  percolation  of 
the  superabundant  moisture.  We  shall  hereafter  speak 
of  those  pebbles  and  stones  which  are  mixed  with  and 
lie  near  the  surface  of  the  soil. 

Ochre,  or  steel  ore,  which  is  ofli^n  found  below  the 
surface  of  the  soil,  is  extremely  prejudicial  to  vegetation; 
and  when  not  covered  by  a  layer  of  earth  si&ciently 
thick  to  prevent  the  roots  of  the  plants  from  reaching  it, 
may  be  said  to  poison  it.  It  is  usually  covered  by  a 
blackish  bed  of  earth,  of  a  brownish  hue,  and  of  the  same 
nature  as  itself  *.  this  layer  becomes  harder  the  further  we 
penetrate  into  it ;  and  at  last  is  found  to  be  compact  as 
a  stone.  Trees  perish  as  soon  as  their  roots  touch  this 
earth. 

With  regard  to  humidity,  we  shall  divide  the  subsoils 
into  the  free  or  porous,  and  the  close  or  retentive.  The 
former  species  is  sandy,  and  frequently  stony,  and  rarely 
without  clefts  or  opemngs  through  which  the  water  can 
percolate.  The  less  sand  this  layer  contains,  the  more 
impermeable  does  it  become ;  however,  it  not  unfrequently 
happens  that  we  find  clay  which  contains  a  great  deal  of 
sand  to  be  wholly  impermeable  as  soon  as  it  becomes 
hard.  Thus,  when  it  is  always  ploughed  to  an  equal 
depth,  the  pressure  of  the  sole  of  the  plough  and  the 
tr^  of  the  horses  gradually  forms  a  hard  crust,  which 
is  brittle  and  impermeable  to  water;*  while  the  soil  above 
and  below  is  loose  and  permeable. 

*  The  moorband  pan  of  the  Bnglish  ftrmen. 


THE  THEOET  OF  THE  SOIL.         385 

In  by  far  the  greater  number  of  cases,  we  find  that 
the  too  great  humidity  of  a  soil  is  entirely  caused  by  the 
impermeabihty  of  the  under  stratum ;  for,  although  the 
superior  layer  may  be  more  or  less  retentive  of  moisture, 
or  naturaUy  more  or  less  liable  to  suffer  fiom  damp  or 
drought,  this  does  not  appear  to  be  injurious  to  vegeta- 
tion; at  any  rate,  so  long  as  no  more  moisture  is 
contained  in  the  soil  than  the  earths  of  which  it  is  com- 
posed can  take  up  and  absorb  by  means  of  their  cohesive 
attraction  for  water.  But  where  the  moisture  cannot 
evaporate  or  drain  away,  but  soaks  and  siaturates  the 
land,  rendering  it  like  a  thick  paste,  there  is  scarcely  any 
plant  we  cultivate  which  would  not  be  injured  by  such  an 
excess  of  humidity.  When  the  sub-stratum  is  imper- 
meable, and,  instead  of  forming  a  kind  of  inclined  plane, 
and  thus  affording  a  channel  for  the  water  to  dram  away, 
is  uneven  and  foil  of  farrows,  the  water  settles  as  in 
basins  or  reservoirs;  and  the  land  can  only  be  dried  and 
rendered  healthy  by  means  of  evaporation,  or  of  artificial 
draining.  Those  springs  which  rise  in  some  soils  are 
usually  created  by  the  nature  of  the  sub-strata. 

This  excess  of  humidity  may  also  be  produced  by 
water  which  runs  from  the  surface  of  higher  grounds,  ana, 
finding  no  ulterior  outlet,  settles  and  injures  the  land. 
And,  lastly,  it  is  occasionally  caused  by  the  overflowing 
of  neighbouriog  rivers  and  lakes. 

We  shall  enter  more  fully  into  this  subject  when  we 
come  to  speak  of  draining  and  the  drying  of  land ;  and 
shall  only  allude  to  it  hero  on  account  of  the  influence 
which  the  greater  or  less  difficulty  there  is  in  overcoming 
and  obviating  this  defect  has  on  the  land.  Sometimes 
humidity  renders  land  imfit  for  almost  every  purpose ;  at 
others,  it  is  highly  favourable  to  the  vegetation  of  her- 
bage, and  renders  the  soil  pecuharly  well  adapted  for 
meadow  and  pasture  land ;  but  it  never  gives  it  those 
qualities  which  fit  it  for  the  cultivation  of  com.  Occa- 
sionally, it  admits  of  spring  com,  and  espedaDy  oats,  being 
sown ;  but  never  autumnsJ  com. 

c  0 
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The  spring  is  the  best  time  to  form  a  correct  estimate 
of  the  injurious  effects  of  the  moisture  with  which  the 
soil  is  impregnated.  Traces  of  it  are  evident  enough  in 
the  plants  which  vegetate  there  at  all  seasons ;  but  they 
are  more  equivocal.  The  best  tune  to  form  a  judgment 
of  the  disposition  of  a  soil  to  retain  moisture  is  some  few 
days  after  a  gentle  rain ;  it  is  then  termed — 

(a).  Very  dry,  when  on  being  squeezed  in  the  hand  it 
does  not  afford  the  slightest  trace  of  moisture. 

(£).  Dry,  when  it  only  betrays  moisture  on  being 
forcibly  squeezed. 

(c).  Fresh,  when  its  moisture  is  easily  apparent. 

(d).  Humid,  when  it  moistens  the  hand  on  being 
slightly  compressed. 

{e).  Wet,  when  on  being  squeezed  the  water  oozes  out 
by  drops;  and  when  a  cloa  of  earth  turned  up  with  the 
spade,  or  a  furrow  made  by  the  plough,  glistens  with 
moisture. 

(/)•  Aqueous  or  marshy,  when  the  water  stands  on  the 
suiTOce,  or  rises  into  those  hollows  which  are  indented 
by  the  pressure  of  the  foot. 

By  the  temperature  of  a  soil,  or  what  is  termed  its 
toarmth  or  frigidity,  we  do  not  mean  that  degree  of  heat 
which  is  communicated  to  it  from  the  atmosphere,  or  by 
the  solar  rays,  and  which  is  dependent  on*  climate  and 
situation,  but  merely  that  which  is  inherent  in  the  soil 
itself. 

Our  globe  appears  to  contam  within  itself  a  certain 
degree  of  caloric.  In  fact,  at  the  depth  of  ten  feet  below 
the  surface  of  the  soil,  the  temperature  always  remains 
equal  to  seven  degrees  of  Reaumer's  thomometer.  This 
heat  was  for  a  considerable  period  thought  to  be  produced 
by  some  central  fire  contained  in  the  bowels  of  the  earth; 
or  at  any  rate,  by  some  great  amount  of  caloric  which  has 
existed  there  from  the  time  of  the  creation,  and  which, 
as  it  approaches  the  centre  of  the  globe,  becomes  gra- 
dually more  and  more  intense.  But  this  opinion  has  been 
proved  to  be  totally  without  foundation  by  the  fact  that, 
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however  deeply  we  penetrate  during  the  process  of  mining, 
no  increase  of  temperature  has  yet  been  discovered.* 

At  the  depth  of  1,200  feet  below  the  surface  of  the 
soil,  the  heat  is  always  the  same;  it  is  only  in  some 
mines  in  Hunirary  where  any  elevation  of  temperature 
h«  been  pereeH:  but  thk  4«UMt«>oe  m-y^Trttri. 
butable  to  local  causes,  such  as  the  elevated  temperature 
of  some  springs,  or  the  peculiar  nature  of  the  surface  of 
the  ground  which  they  flow  over.  The  caloric  resulting 
from  these  subterraneous  furnaces  is  a  phenomenon  that 
seldom  occurs. 

The  differences  or  variations  in  the  temperature  of  the 
soil  are  often  distinguished  from  one  another  by  the 
firreater  or  less  period  which  snow  laying  on  them  takes 
to  mdt,  and  Vy  the  greater  disposifion  which  some 
places  have  to  freeze  than  others,  independent  of  their 
position :  this  cannot  fail  to  have  considerable  influence 
upon  the  autumnal  and  spring  ploughings.  Some  ob- 
servations  have  lately  been  made  on  this  subject  v^th 
the  help  of  a  thermometer,  but  they  have  neither  been 

*  This  remark  appears  hardly  to  accord  with  more  recent  geological  obeer- 
Tations  :~- 

<<The  first  ioTestigatioii  of  importance  that  presents  itself/'  says  a  writer  in 
the  '^  Polyteehnie  Reuiew,"  Is  the  thiclcness  of  the  crust  on  which  we  dwell.  We 
have  seen  by  the  theory  that  this  ought  to  be  continually  increasing,  though 
with  increasing  slowness,  and  that  there  was  a  time  when  it  was  so  thin  as  to 
be  almost  in  a  state  of  fnsion.  We  haTC  stated  that  the  increase  of  tempera- 
ture  observed  is  abont  one  degree  Fahr.  for  every  fifteen  yards  of  descent.  In 
all  probability,  however,  the  increase  will  yet  be  found  to  be  in  geometrical 
prog^ression,  as  investigation  is  extended ;  in  which  case  the  present  crust  will 
be  much  thinner  than  we  have  calculated  it  to  be ;  and  should  this  be  found  to 
be  correct,  the  iogenions  theory  will  become  a  subject  of  more  Importance,  in 
a  geological  point  of  view,  than  we  are  at  present  disposed  to  consider  it. 
Taking,  then,  as  correct  the  present  observed  rate  of  increase,  the  temperature 
would  be  as  follows  :— 

Water  will  boil  at  the  depth  of  2,430  yards. 

Lead  melts  at  the  depth  of  8,400  yards. 

There  is  red  heat  at  the  depth  of  7  miles. 

Gold  melts  at  21  miles. 

Cast  iron  at  74  miles. 

Soft  iron  at  97  miles. 
And  at  the  depth  of  100  miles  there  is  a  temperature  equal  to  the  greatest  artt- 
flcial  heat  yet  observed;  a  temperature  capable  of  fusing  platina,  porcelain^ 
and  indeed  every  refractory  substance  we  are  acquainted  with.  These  tempera- 
tures are  calculated  from  Qyton  Movem*s  corrected  scale  of  Wedgewood's  pyro- 
meter;  and  if  we  adopt  them,  we  find  that  the  earth  is  fluid  at  the  depth  of  100 
miles,  and  little  more  than  the  soil  on  which  we  tread  is  fit  for  the  habitation 
9t  organised  beings." 

CC   2 
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sufficiently  definite  nor  repeated  often  enough  for  me  to 
be  able  to  assert  anything  more  positive  on  the  subject 
than  the  following  remarks  upon  the  causes  of  these 
variations  of  temperature. 

The  temperature  of  a  soil,  in  the  first  place,  evidently 
depends  upon  its  humidity.  Damp,  wet  land  is  generally 
cold;  it  dnes  very  slowly,  fireezes  rapidly,  and  takes  a  long 
time  in  acquiring  the  amount  of  heat  necessary  to 
support  vegetation :  it  is,  on  this  account,  designated  by 
the  terms  maist,  and  cold;  dry  soils  are  termed  warm, 
and  those  which  are  very  dry  are  called  burning.  There 
is  no  doubt  that  this  arises  fi^m  the  water  absorbing  a 
considerable  portion  of  the  caloric  contained  in  the  soil 
during  the  process  of  evaporation.  Occasionally,  however, 
it  happens  that  we  find  sensible  differences  existing 
between  the  relative  temperatures  of  soils  whidi  possess 
an  equal  degree  of  humidity.  Land  which  contains  a 
considerable  portion  of  mould,  or  manure  which  has  not 
been  exlmusted,  or  other  substances  in  a  state  of  putre- 
fSoction,  is  much  warmer,  and  melts  snow  which  fiiQs 
upon  it  much  sooner  than  would  be  the  case  under  other 
circumstances,  so  that  country  people  are  accustomed  to 
say  that  such  land  devours  ti^e  mow.  There  can  be  no 
doubt  that  this  heat  arises  from  the  chemical  decom- 
positions which  are  going  on  in  the  soil,  and  in  the 
process  of  which  a  considerable  degree  of  caloric  is 
almost  always  evolved ;  and  it  is  evidently  by  no  means 
a  figure  of  speech  to  say  that  manure  warms  the  land. 
It  acts  upon  it  mechanically  by  rendering  the  soil  lighter, 
looser,  and  therefore  dryer ;  and  chemically  by  decom- 
posing  it. 

Calcareous  soils  are  always  warmer  than  others,  be- 
cause they  accelerate  those  chemical  decompositions,  and 
because  they  not  only  act  more^powerfiifly  and  promptly 
upon  the  manure  and  humus,  but  these  latter,  in  their 
turn,  act  upon  the  soil.  All  soils  are  not  equally  good 
conductors  of  the  heat  which  they  receive  externally; 
sand,  when  not  too  much  saturated  with  moisture,  is  a 
better  conductor  than  clay.     Thus,  a  sudden  change  of 
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temperature  affects  plants  vegetating  on  a  sandy  soil 
much  more  than  those  which  are  growing  on  argillaceous 
land ;  and  this  is  the  reason  that  night  frosts,  and  espe- 
cially white  frostSy.are  more  injurious  to  the  former  than 
they  are  to  the  latter :  probably  some  of  the  subsoils 
communicate  that  caloric  which  is  engendered  in  or 
exists  in  the  land,  to  the  bodies  with  whidi  they  come  in 
contact,  much  sooner  than  others  do,  and  thus  counteract 
the  frosts,  and  prevent  them  from  penetrating  very 
deeply. 

The  degrees  of  temperature  possessed  by  the  soil  are 
designated  by  the  following  terms : — 


{ 


a).  Borniiig,  I  (e).  Warm. 

d).  HoU  I  (d).  Cold. 


The  value  and  qualities  of  a  soil  do  not  depend  solely 
upon  its  composition  and  the  nature  of  its  constituent 
parts,  but  are  also  influenced  by  its  position,  form,  and 
situation,  and  by  the  nature  of  the  surrounding  localities ; 
afl  of  which  drcumstanoes  tend  to  modify  its  worth  and 
utihty. 

The  form  of  the  surface — the  fact  of  its  being  hilly  or 
flat,  horizontal  or  inclined,  tends  to  increase,  or  detract 
from  the  value  of  land,  according  to  the  proportions  of 
elementanr  earths  of  which  it  is  composed. 

Loose,  Qxj,  sandy  soils,  are  most  fertile  when  they  are  flat, 
and  when  they  are  situated  lower  than  the  surrounding 
country.  In  this  position  theyretem  moisture  for  a  consider- 
able  penod,  and  yet  rarely  possess  a  superabundance  of  it: 
On  the  other  hand,  such  a  soil  decreases  in  value  when  situ- 
ated on  declivities,  hills,  or  on  the  sides  of  mountains :  in 
these  situations  its  moisture  rapidly  drains  away,  and  is 
not  only  thus  lost,  but  is  also  caught  along  with  the  fer- 
tilizing particles  of  mould  or  humus,  and  blown  away  by 
the  wind.  In  such  a  position,  a  sandy  soil,  which,  if 
situated  on  a  plain,  might  have  been  cultivated  with  success, 
is  scarcely  worth  the  kbour  attendant  on  sowing  it ;  and  it 
not  unfrequently  happens  that  it  is  dangerous  to  break  up 
the  superior  layer  of  such  land,  if  we  would  not  have  the 
neighbouring  country  inundated  with  whirlwinds  of  sand. 
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An  argOlaceons  soil,  the  substratum  of  which  is  im« 
penneable,  will  be  improved  by  being  situated  in  an 
inclined  or  mountainous  situation,  because  the  superabun- 
dant water  is  enabled  to  run  off.  In  such  a  situation,  all 
the  inconveniences  attendant  on  an  excess  of  humidity 
may  be  obviated  by  means  of  judiciously  disposed  fur- 
rows and  trenches :  nevertheless,  stiff  clayey  declivities 
are  never  desirable  on  account  of  the  difficulty  attendant 
on  their  cultivation. 

The  proportion  in  which  the  soil  is  elevated  above  the 
level  of  the  sea  has  considerable  influence  on  the  climate 
and  atmospheric  temperature.  Even  under  the  same 
degree  of  latitude,  the  heat  is  always  greater  on  plains 
and  flat  surfaces  than  on  mountains :  there  is  no  place, 
until  we  reach  the  torrid  zone,  where  the  tops  of  the  highest 
mountains  are  not  covered  with  perpetual  ice  and  snow. 
The  nearer  we  approach  the  equator,  however,  the  more 
do  we  find  this  ice  and  snow  confined  to  the  summits, 
but  it  extends  lower  and  lower  as  we  come  nearer  the 
polar  circle.  Vegetation  likewise  diminishes  in  exact 
proportion  with  the  heat:  those  trees  and  vegetables 
which  grow  on  high  mountains  are  always  stunted ;  if  we 
ascend  higher  still,  we  find  only  firs  and  alpine  plants; 
and  as  we  approach  the  top,  only  a  few  mountainous 
plants  are  here  and  there  visible ;  and  finally,  all  traces  of 
vegetation  disappear. 

A  sensible  diminution  in  the  vegetation  of  cereals  is 
perceptible  at  very  inconsiderable  elevations,  even  when 
the  position  is  otherwise  advantageous ;  provided,  how- 
ever, that  the  soil  is  calculated  for  it,  wheat  always  thrives 
better  than  rye  on  hiUy  or  mountainous  situations,  and 
oats  better  than  barley.  There  is  seldom  any  want  of 
humidity  on  mountainous  lands,  for  they  are  usually 
depots  for  the  reception  of  the  moisture  which  is  con- 
tained in  the  atmosphere ;  and  this  is  one  great  reason 
that  cereals  do  not  thrive  so  well  here  as  on  flat  soils, 
warm,  dry  land  being  always  more  favourable  to  them 
than  that  which  is  cold  and  damp.  But  as  there  is 
generally  a  sufficient  degree  of  declivity  to  allow  of  water 
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runnimr  off,  it  is  always  practicable  to  drain  the  land 

fluid. 

One  circumstance  which  militates  considerably  against 
the  value  of  land  situated  on  mountains,  hills,  and  decli- 
vities, is  the  difficulty  of  carrying  manure  to  it.  Some 
persons  have  considered  that  this  objection  might  be  ob- 
viated by  fiTazinff  with  cattle,  but  the  difficulties  attendant 
on  the  oi^ration  of  ploughing  would  thus  be  consider, 
ably  increased.  Lastly,  heavy  rains  and  torrents  often 
carry  away  with  them  the  whole,  or,  at  dm  rate,  the 
^r  pJt,  of  the  vegetable  soU  from  hills  ^ad  decUvi- 
ties.  It  is,  therefore,  generally  advisable  to  allow  all  land 
thus  situated,  however  capable  it  may  be  of  producing 
rich  harvests,  to  be  planted,  or  to  remain  as  forest  or 
woodland. 

On  the  declivities  of  mountains  and  hills,  as  well  as 
on  slightly  inclined  plains,  the  direction  of  the  inclination 
is  a  very  important  point. 

It  is  a  very  difficult  matter  to  dry  and  warm  land 
which  looks  to  the  north.  Those  vegetable  and  animal 
substances  which  afford  nutrition  to  plants  are  not  de- 
composed without  great  difficulty,  and  are  much  longer 
in  attaining  the  requisite  degree  of  fermentation.  Neither 
does  the  period  of  vegetation  last  so  long:  it  commences 
much  later,  and  finishes  much  earlier.  The  plants  feel 
the  want  of  light  and  heat ;  they  are  less  savoury,  yield 
less  fruit,  and  frequently  suffer  materially  from  cold 
winds  and  frosts. 

Land  which  has  a  southern  exposure  is  more  easily 
warmed ;  it  enjoys  a  greater  degree  of  light ;  vegetation 
commences  much  earlier  there,  and  attains  a  far  greater 
perfection.  On  the  other  hand,  such  land  is  much  more 
liable  to  suffer  from  drought,  and  is  much  more  exposed 
to  the  pernicious  effects  of  those  storms  of  hail,  and  rain 
which  come  from  this  quarter. 

Land  which  inchnes  towards  the  east  is  very  easily 
drained;  the  atmosphere  deposits  less  humidity  on  it. 
The  morning  sun  calls  forth  all  the  powers  of  vegetation 


892  AOEONOMT. 

much  earlier,  and  brings  into  action  all  t^ose  matters 
which  have  been  absorbed  and  have  lain  dormant  through 
the  night.  The  crops  sown  in  these  situations  rapidly 
progress  and  arrive  at  perfect  maturity ;  but  it  cannot  be 
demed  that  they  are  very  liable  to  be  destroyed  by  cold 
nights  and  white  frosts.  These  last-mentioned  evils  are, 
however,  less  injurious  in  these  situations  than  they  would 
be  elsewhere;  because  the  morning  sun  touches  them 
sooner,  although,  from  possessing  less  power  at  that  time, 
it  does  not  cause  so  rapid  an  evaporation  of  the  dew.* 

In  land  that  inclines  towards  the  west,  the  vegetation 
does  not  receive  its  light  and  heat  inuuediately  from  the 
sun,  until  all  the  night  dews  and  moisture  have  been  eva- 
porated, and  those  vital  powers  which  were  reanimated 
by  rest  have  again  become  weakened;  the  products, 
therefore,  which  grow  in  this  situation,  are  not  usually 
very  forward,  and  never  attain  so  high  a  degree  of  per- 
fection as  those  which  receive  the  rays  of  the  morning 
sun.  Westerly  winds  generally  convey  a  considerable 
portion  of  wet  and  mokture :  therefore,  land  which  in. 
clines  in  this  direction  is  less  Uable  to  suffer  from  drought. 
A  slight  inclination  towards  the  south  of  the  west  is  a 
much  more  advantageous  position.  The  evils  occasioned 
by  sudden  thaws  are  most  sensibly  felt  in  these  situa- 
tions, because  the  sun  does  not  reach  the  plants  until  it 
has  attained  its  utmost  altitude  and  its  rays  possess  the 
greatest  power. 

The  advantages  and  disadvantages  of  these  various 
positions  are  considerably  influenced  by  the  composition 
of  the  soil  and  its  other  properties.  Gold,  damp,  argil- 
laceous land  is  improved  by  exposure  to  tiie  east  and  to 
the  south ;  and  very  much  deteriorated  in  value  when  it 
faces  the  north  or  west.  Simdy  or  calcareous  soils,  on 
the  contrary,  are  improved  by  being  inclined  towards  the 
west,  as  are  all  dry,  warm  soils ;  and  are  proportionally 


*  In  the  coantry  in  which  I  reside,  it  has  heen  remarked  that  those  portions 
of  Und  which  receive  the  first  rays  of  the  morning  snn  are  more  apt  to  soAter 
from  the  effects  of  white  frosts  than  others,  because  the  sudden  transition  from 
cold  to  heat  sensibly  afl^ts  delicate  plants.— >Frb5ch  Traits. 
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deteriorated  by  facing  the  south  or  the  south-east.  An 
inclination  towards  the  north  can  never  be  advantageous, 
especially  when  the  declivity  is  so  abrupt  that  the  sun's 
rays  only  reach  it  in  an  oblique  direction. 

It  occasionally  happens  that  land  is  deprived  of  light, 
and  the  rays  of  the  sun  are  prevented  fix>m  reaching  it, 
by  the  intervention  of  surrounding  objects,  as  forests, 
mountains,  large  trees,  or  buildings.  Now,  leaving  the 
heat  imparted  by  the  rays  of  the  sun  wholly  out  of  the 
question,  the  light  is  in  itself  indispensable  to  the  wel£Eure 
of  plants,  and  is,  in  all  probability,  an  active  agent  in 
accelerating  certain  decompositions  which  are  constantly 
going  on  in  the  soil. 

We  know  that  all  plants  seek  the  light,  and  invariably 
turn  in  that  direction  from  which  they  can  derive  the 
greatest  portion  of  it.  This  is  quite  evident  in  those 
growing  in  the  open  air,  but  still  more  so  in  rooms  and 
confined  spaces ;  and  it  may  be  still  fiu^her  tested  by 
euclosing  vegetables  in  wooden  boxes,  into  which  light  is 
only  admitted  through  a  cleft  in  the  wood ;  the  strength 
and  eagerness  with  which  these  plants  force  themselves 
into  the  clefts  in  search  of  that  invaluable  aliment  to  them, 
light,  is  almost  incredible.  In  thick  plantations,  whether 
of  trees  or  vegetables,  the  whole  force  of  the  vegetation 
is  pushed  upwards,  and  each  one  seems  to  vie  with  the 
other  which  shall  obtain  most  light. 

There  is  not  the  least  doubt  that  vegetation  is  always 
higher  in  thick  plantations,  but  at  the  same  time  the 
lower  parts  are  weakened  by  this  rapid  growth.  AH 
plants  that  grow  in  obscurity  or  in  shady  places,  have  a 
dull,  sickly  look;  their  tissue  is  weak  and  colourless; 
their  shoots  long,  thin,  flabby,  and  easily  broken ;  they 
have  not  their  proper  flavour,  and  their  juices  are 
insipid  and  wate^  On  the  other  hand,  thi  moi«  in. 
tensely  and  verticsdly  the  rays  of  light  faQ  upon  plants, 
the  stronger  do  these  latter  become,  and  the  more  perfect 
and  vi^rous  are  all  their  parts.  The  green  hue  of  the 
leaves  is  produced  solely  by  the  action  of  light ;  and  this 
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accounts  for  those  which  are  not  fully  developed,  or  only 
just  bursting,  being  pale  and  colourless.  Various  expe- 
riments tend  to  prove  that  this  particular  effect  of  light 
is  totally  independent  of  the  heat  which  is  transmitted  at 
the  same  time  by  the  rays  of  the  sun ;  a  strong  artificial 
light  has  been  found  advantageously  to  replace  sun-light, 
provided  that  the  temperature  is  otherwise  the  same. 

It  cannot  be  denied  that  plants  germinate  in  land 
which  is  overshadowed ;  indeed,  a  sheltered  position  is 
rather  favourable  than  otherwise  to  their  germination ; 
but  in  such  cases  they  only  attain  a  partial  d^^ree  of  de- 
velopment, do  not  yield  much  nutritive  matter,  and  their 
fruit  seldom  reaches  maturity.  Grass  which  grows  under 
trees  the  branches  of  which  meet  together  affords  little 
nourishment  to  cattle. 

The  nature  and  composition  of  a  soil  can  alone  enable 
us  to  decide  whether  it  is  most  advantageous  for  it  to 
be  exposed  to  the  action  of  all  the  winds  of  heaven,  or 
sheltered  by  hills,  mountains,  forests,  buildings,  or  hedges. 
Damp,  argillaceous  soils  are  much  more  benefited  by  ex- 
posure to  the  open  air  than  by  being  sheltered  from  the 
action  of  the  wind.  Where  they  are  in  a  sheltered 
position,  the  snow  does  not  melt  so  soon,  and  the  land 
takes  much  longer  time  in  drying,  especially  in  the 
spring.  On  the  other  hand,  dry,  sandy,  warm  soils  are 
often  materially  benefited  by  being  sheltered  from  the 
wind,  and  may  often  be  considerably  improved  by  being 
surrounded  with  hedges,  or  protected  by  a  plantation  of 
trees  on  that  side  whence  the  wind  the  effect  of  which 
would  be  most  prejudicial  may  be  expected  to  blow. 
Wind  is,  in  general,  very  injurious  to  land  of  this  nature, 
drying  up  all  the  moisture  which  it  contains,  and  scatter- 
ing abroad  the  upper  layer  of  earth  and  the  humus  which 
is  mingled  with  it,  and  laying  the  roots  of  all  the  plants 
in  one  place  quite  bare,  while  in  another  it  buries  the 
whole  of  the  vegetation  under  a  cloud  of  rough  sand. 

With  regard  to  the  plants  themselves,  wind  acts  dif- 
ferently on  different  kmds.     In  some  it  facilitates  the 
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fructification,  while  in  others  it  tends  to  oppose  it ;  the 
latter,  therefore,  seldom  yield  much  seed  unless  they  are 
planted  in  sheltered  spots. 

Lastly,  it  is  also  necessary  to  take  into  consideration 
the  nature  of  the  atmosphere  and  temperature  which 
constitute  what  we  term  a  climate.  If  this  climate  is 
such  as  the  latitude  would  lead  us  to  expect,  and  the 
average  temperature  of  the  atmosphere  is  suitable  to  it, 
there  is  no  need  of  our  inquiring  further  into  this 
circumstance,  all  things  then  being  in  their  natural 
state. 

But  the  numerous  modifications  in  the  state  of  the  at- 
mosphere and  of  the  temperature  which  are  observable 
in  some  districts  and  in  isolated  portions  of  land,  render 
it  absolutely  necessary  that  we  should  enter  more  folly 
into  this  subject  than  we  have  hitherto  done. 

The  different  degrees  of  warmth  or  heat  of  which  we 
are  sensible  are  not  solely  attributable  to  the  solar  rays, 
or  to  their  direction  being  more  or  less  vertical ;  there  are 
many  other  circumstances  which  appear  to  tend,  in  a 
greater  or  less  degree,  to  produce  these  effects.  The  de- 
composition which  is  constantly  going  on  in  the  atmo- 
sphere ;  the  influence  of  exhalations  which  emanate  from 
the  surface  of  the  earth ;  that  interchange  of  temperature 
between  neighbouring  lands  which  is  effected  by  means 
of  the  currents  of  air ;  the  number,  size,  and  extent  of  the 
mountains  or  forests  which  environ  or  intersect  a  country, 
and  protect  it  against  the  cold,  or  refresh  it  by  means  of 
their  frozen  summits ;  the  relative  height  of  a  country ; 
the  proximity  of  the  sea  or  of  large  rivers  or  lakes ;  a 
sandy  or  a  marshy  soil — all  these  are  circumstances  which 
deserve  consideration,  as  tending  to  exercise  considerable 
influence  on  the  local  temperature. 

That  fluid  which  is  suspended  in  a  state  of  aeriform 
solution  in  the  atmosphere,  is  precipitated  much  more 
abundantly  in  some  places  than  in  others.  As  yet,  we 
have  not  any  accurate  meteorological  observations  or 
exact  data  with  respect  to  the  quantity  of  rain  which  has 
fallen  in  different  districts  or  countries ;  nevertheless,  such 


806  AGEONOMT. 

observations  always  must  be  peculiarly  interesting  to  an 
agriculturist. 

We  have  already  stated  that  the  summits  of  mountains 
have  a  far  greater  tendency  than  plains  or  flat  surfaces  to 
attract  the  fluid  contained  in  the  atmosphere.  Indepen- 
dent of  this  consideration,  the  attraction  of  the  aqueous 
vapours  is  far  greater  in  some  places  than  it  is  in  others ; 
they  precipitate  themselves  in  the  form  of  heavy  dew, 
fogs,  or  rain.  Those  districts  which  are  situated  near 
the  sea  or  to  lakes,  or  even  to  large  rivers,  receive  a 
larger  quantity  of  vapourized  water,  and  are  in  general 
much  damper  than  others;  especially  if  these  lakes  or 
rivers  are  situated  to  the  west  of  the  land.  This  circum- 
stance frequently  tends  to  ameliorate  dry  soils,  rendering 
them  adapted  for  the  growth  of  herbage ;  but  it  detracts 
in  no  tri^g  degree  from  the  value  of  such  land  as  was 
previously  inclined  to  humidity. 

Those  vapours  which  are  exhaled  &om  standing  pools 
of  stagnant  water,  and  especially  those  given  out  by 
marshes,  often  possess  very  deleterious  properties ;  the 
fogs  which  they  engender  frequently  empoison  whole 
plains  so  completely,  that  every  year  the  cereals  grown 
on  them  are  attacked  by  various  diseases,  and  yield  but 
a  scanty  produce  in  grain,  although  the  crop  may  have 
looked  well  and  healthy  in  the  spring.  It  is  quite  evident 
that  the  evil  arises  from  this  cause,  because  after  the  land 
has  been  thoroughly  drained,  the  crops  will  always  be 
foimd  to  thrive. 

Extensive  forests  of  lofty  trees  also  appear  to  attract 
moisture,  or,  in  other  words,  to  condense  the  water  which 
is  held  in  a  state  of  aeriform  solution  by  the  atmosphere ; 
in  fact,  it  has  been  generally  remarked  that  a  larger  quan- 
tity of  rain  falls  in  well-wooded  districts  than  in  others. 

Lastly,  there  are  countries  in  which  the  clouds  gather 
much  more  than  in  others.  This  has  been  attributed  to 
their  sometimes  following  the  course  of  rivers,  at  others 
gathering  over  neighbouring  heights,  or  receiving  their 
direction  from  chains  of  mountains.  Some  countries 
almost  always  receive  the  brunt  of  those  storms  which 
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have  risen  in  certain  quarters ;  while  others  seldom  or 
never  suffer  from  them,  or  at  any  rate  sustain  very  sUght 
attacks.  As  storms  of  rain  are  in  general  rather  benefi- 
cial than  otherwise,  the  former  places  are  distinguished 
by  their  fertility,  although  at  the  same  time  they  are  more 
exposed  to  the  devastations  occasionally  produced  by 
hail. 

m  atmosphere  generaUy,  and  the  inferior  strata  in 
particular,  do  not  contain  water  alone,  but  various 
other  substances  which  have  considerable  influence  on 
vegetation,  and  these  substances  enter  into  its  composi- 
tion in  various  proportions.  It  is  well  known  that  car- 
bonic  acid  gas,  as  weU  as  carbonated  hydrogen,  sulphuric, 
and  phosphoric  gases,  are  exceedingly  favourable  to  vege- 
tation,  and  contribute  materiaUy  towards  the  improvement 
of  the  soil.  But  it  is  probable  that  the  atmosphere  also 
contains  other  and  more  compound  substances,  especially 
em«,.«»n,  from  p<rttaUy  SLmpo^d  ^md  Ui 
Extremely  populous  countries,  in  which  a  great  number 
of  cattle  are  kept  and  an  immense  quantity  of  provisions 
consumed,  and  in  which  numerous  decompositions  are 
constantly  in  operation,  and  the  emanations  from  which 
combine  with  the  atmosphere,  are  pecuUarly  remarkable 
for  their  falality;  and  numerous  observations  seem  to 
prove  that  this  extraordinanr  fertility  is  totally  indepen- 
dent of  the  extra  amount  of  manure  which  can  be  applied 
to  the  land  in  these  countries. 

In  large  towns  and  their  environs,  this  influence  of  the 
atmosphere  on  the  fertility  of  even  the  worst  kinds  of 
land,  cannot  be  mistaken.  Those  observations  which 
were  made  in  the  preceding  section  on  the  vapours  which 
emanate  from  sta^ant  water,  prove  that  the  atmosphere 
is  capable  of  containing  deletenous  as  weU  as  beneficial 
matters.  Incontrovertible  experiments  have  demonstrated 
the  pernicious  influence  of  the  barberry  on  all  kinds  of 
cereals  growing  near  it. 

The  value  of  a  soil  may  be  considerably  modified  by 
the  greater  or  ksa  quantity  of  weeds  that  it  contains;  i 
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say  the  greater  or  less  quantity,  because  we  seldom  or 
never  find  a  soil  entirely  exempt  from  this  defect. 

All  those  plants  which  vegetate  in  any  spot  where  it  is 
not  desirable  that  they  should  exist,  are  termed  weeds, 
because  they  injure  the  crops  which  are  cultivated  there, 
by  usurping  their  place,  and  depriving  them  of  a  portion 
of  that  ahment  which  was  destined  for  them,  and  by  ac- 
celerating the  exhaustion  of  the  soil.  We  shall,  however, 
here  confine  ourselves  to  those  kinds  of  weeds  which  so 
completely  choke  the  soil  with  their  roots  and  seeds  as  to 
render  it  impossible  to  get  rid  of  them  without  great 
labour,  difficulty,  and  considerable  sacrifice;  and  which 
exercise  an  evidently  prejudicial  influence  on  the  success 
of  the  crops. 

1.  Those  which  propagate  themselves  solely  by  means 
of  their  seeds. 

2.  Those  which  are  multiplied  by  means  of  the  suckers 
from  their  roots. 

3.  Those  which  are  re-produced  by  one  or  both  of 
these  means. 

Those  weeds  which  are  re-produced  by  means  of  their 
seeds  may  be  divided  into  two  classes :  the  annuals,  or  those 
which  sprmg  up,  produce,  and  shed  their  seed  in  the  same 
summer,  and  then  perish ;  and  the  bienniahy  which  spring 
up  the  first  year,  Uve  through  the  winter,  an4  produce 
their  seed  in  the  second  year  of  their  vegetation.  Neither 
of  these  two  classes  possess  long-lived  roots ;  the  whole 
plant  perishes  as  soon  as  the  seed  has  reached  maturity. 

The  seeds  of  weeds  appertaining  to  the  classes  of  which 
we  are  now  speakins  are  of  such  a  nature  as  only  to 
germinate  whenS^near  the  surface  of  the  aoil  w&ere 
the  atmosphere  can  act  upon  them.  When  situated  at  a 
greater  depth,  or  enclosed  in  clods  of  earth,  they  do  not 
germinate,  but  remain  healthy,  and  preserve  all  their 
vitality  until  brought  into  a  position  which  is  favourable 
to  their  development.  There  does  not  appear  to  be  any 
limit  to  the  period  during  which  this  seed  can  preserve 
its  vitality  \  for  when  we  come  to  plough  up  land  that  has 
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remamed  uncultivated  for  an  unknown  period  of  time, 
and  in  which  no  traces  of  weeds  had  ever  been  observable, 
it  suddenly  becomes  covered  with  them.  Thus,  in  the 
marshes  of  Oder,  an  amazing  quantity  of  wild  mustard 
{sinapis  arvensis)  will  shoot  up,  when  some  portion  of 
land  which  the  oldest  person  cannot  recollect  having  been 
anything  but  a  marsh  is  ploughed  up,  imd  the  turf 
thoroughly  destroyed  and  divided.  The  seed  whence 
this  plant  is  produced  must  have  been  brought  there  at 
some  remote  period,  and  deposited  in  the  mud  by  the 
action  of  water.  It  has  often  been  observed  that  weeds 
of  this  nature  spring  up  in  earth  that  has  been  dug  from 
several  feet  below  the  surface  of  the  soil,  and  even  from 
the  ground  which  formerly  constituted  ancient  forests. 
A  blackish  earth  was  found  beneath  an  old  building,  which 
certainly  had  existed  for  upwards  of  two  hundred  years, 
and  was  transported  to  a  garden  to  mend  the  soil ;  a 
quantity  of  chrymnihemum  %egetum  (com  marigold)  sprang 
up,  although  this  weed  had  never  before  been  seen  in 
that  place.  The  frequent  recurrence  of  these  and  similar 
phenomena  has  led  many  persons  to  believe  that  these 
plants  were  spontaneously  produced  by  nature  without 
the  intervention  of  either  seed  or  germ,  as  if  it  were 
possible  that  there  could  be  a  single  exception  to  the 
universal  rule,  "  omne  vivum  eoo  000!' 

The  immense  number  of  minute  seeds  that  can  exist 
in  a  soil  is  beyond  all  comprehension.  When  a  portion 
of  land  is  carefully  divided  and  reduced  to  powder,  it 
speedily  becomes  covered  with  a  thick  bed  of  weeds, 
which  is  easily  destroyed  by  the  action  of  the  plough  \  but 
the  second  portion  of  earth  which  is  brought  to  the  sur- 
face soon  bears  as  plentiful  a  crop  as  the  former  one.  I 
have  seen  this  occurrence  at  least  six  times  following  in 
the  course  of  one  summer,  without  being  able  to  remark 
any  diminution  in  the  crop  of  weeds  which  succeeded 
each  ploughing,  and  without  the  species  being  destroyed 
in  the  following  year.  These  operations  have  been  con- 
stantly repeated  for  three  years  without  the  seeds  of  the 
weeds  being  entirely  extirpated. 
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Those  weeds  which  belong  to  the  class  of  annuals  in 
general  only  show  themselves  among  the  spring  com ;  the 
autumnal  cereals  are  ofken  entirely  free  from  them, 
especially  when  the  sowings  have  been  performed  suffi- 
ciently early  to  admit  the  development  of  the  seed  which 
was  situated  at  the  surface  of  the  soil.  This  class  of 
weeds  cannot  resist  the  winter ;  they  invariably  perish  in 
the  spring  if  not  before.  They  are  only  found  a^ng  the 
autunmal  com  when  the  surface  of  the  soil  has  been 
turned  over  afresh,  or  when  it  has  been  carefrilly 
reduced  to  powder,  or  the  dods  not  broken  until  winter 
or  spring,  or,  lastly,  unless  the  seeds  are  deposited  there 
by  the  adion  of  wind  or  water ;  and  even  in  these  cases 
the  weeds  are  never  very  plentiful,  unless  an  unusual  mild- 
ness of  temperature  has  preserved  them  throughout  the 
winter.  The  biennial  weeds,  on  the  contrary,  do  not 
attain  their  perfect  developement  but  with  the  autumnal 
crops,  although  they  also  spring  up  among  the  spring 
cora. 

The  most  numerous  of  all  the  species  of  annual  weeds 
are  those  which  belong  to  the  tribe  of  wild  mustard  and 
will  radish  plants ;  various  kinds  of  plants  are  included 
in  this  number,  although  the  appearance  of  all  is  very 
similar.  The  wild  mustard  (sinapis  arvensisj  only  thrives 
on  strong,  rich,  moist  soils ;  this  plant,  so  far  from  at- 
taining maturity  on  poor  land,  soon  perishes  there ;  indeed 
the  seeds  of  it  may  be  sown  in  such  places  with  perfect 
impimity .  It  certamly  springs  up  on  poor  land,  but  then 
it  is  speedily  choaked  by  other  plants ;  whereas  it  com- 
pletely overruns  rich  soils,  and  those  which  are  strongly 
impregnated  with  humus,  and  injures  if  not  entirely 
destroys  the  crop.  This  plant  may  easily  be  extirpated, 
because  its  seed  not  being  enclosed  in  a  thick,  hard  cover- 
ing or  husk  germinates  with  great  facility ;  neither  is  it 
altogether  useless  because,  perishing  at  the  same  time 
with  the  spring  com,  its  seed  may  be  reduced  to  oil  after 
having  been  separated  by  means  of  a  sieve.  Careful 
agriculturists  always  pull  this  plant  by  hand  in  its 
full  vigour,  before  the  cereals  reach  to  any  considerable 
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height,  they  then  give  it  to  their  cattle  for  fodder,  and  it 
is  found  to  be  very  profitable  for  that  purpose. 

The  wild  radish  or  jointed  charlock  Craphanm  rapha" 
nistrumj  vegetates  on  sandy  clays  or  clayey  sands ;  and 
on  all  weak  soils,  however  unfavourable  the  tem- 
perature may  be,  it  is  found  to  flourish;  the  weaker 
the  soil,  and  the  more  unfavourable  the  weather,  the 
sooner  does  it  check  the  cereals.  It  is  particularly  dis- 
tinguished from  the  wild  mustard  by  the  tough  and  mem- 
branous cuticle  which  envelops  its  seeds,  totally  prevent- 
ing the  extraction  of  oil,  or  at  any  rate  rendering 
it  difficult ;  besides,  the  seed  is  smaller  and  not  so 
oleaginous  in  its  nature  as  that  of  the  wild  mustard ;  the 
stalk  is  rougher  to  the  touch  and  more  devoid  of  nutritive 
juices  than  that  of  the  last  named  plant.  It  is,  neverthe- 
less, nourishing  and  agreeable  to  cattle ;  therefore  fields 
infested  with  una  plant  are  not  altogether  valueless,  as 
they  may  be  made  to  yield  a  good  supply  of  fodder  with- 
out the  necessity  of  sowing  any  more  seed,  but  sunply 
by  means  of  ploughing  and  harrowing  them  several  times 
in  the  course  of  the  summer. 

Land  is  also  occasionally  infested  by  various  species  of 
cabbage,  cole,  and  some  varieties  of  rape  seed. 

For  some  years  past  these  kinds  of  weeds  have 
appealred  to  increase  rapidly  on  the  arable  land  in  the 
north  of  Germany ;  in  fact,  it  is  now  almost  impossible 
to  find  a  single  field  that  is  exempt  from  them.  This 
evil  may  be  chiefiy  attributed  to  sufficient  care  not  having 
been  taken  to  procure  the  seed  with  which  the  fields  are 
to  be  sown  qmte  pure ;  even  these  precautions  will  not, 
however,  be  always  effective,  as  in  many  cases  the  land 
already  contains  a  great  quantity  of  these  pernicious 
seeds.  These  weeds  can  only  be  diminished  and  extir- 
pated by  turning  up  the  soil  frequently  during  the 
summer  months,  deferring  the  sprmg  crops,  and,  lastly, 
by  pulling  up  all  those  plants  vnth  the  hand  which  have 
otherwise  escaped  destruction,  and  which  spring  up  in 
various  places. 

The  com  marigold  (cArysantAenmn  aepetum)  is  a  much 
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more  pernicious  weed,  but  it  is  not  so  plentiful  as  the 
others.  It  grows  so  vigorously^  is  destroyed  with  such 
difficulty,  and  multiplies  so  rapidly  and  numerously,  that 
it  not  unfrequently  renders  a  soil  totally  unfit  for  the  j»o- 
duction  of  spring  com,  and  deprives  it  of  all  its  value. 
This  plant  does  not  germinate  until  very  late,  and  untQ 
the  soil  i^  tolerably  warmed ;  but  then  it  shoots  up  so 
vigorously  that  it  soon  chokes  all  those  plants  which  had 
attained  a  tolerable  degree  of  vegetation  before  it  began 
to  sprout ;  its  strong  vigorous  shoots  and  leaves  rapidly 
extend  themselves  over  the  whole  surface  of  the  ground^ 
and  appear  to  absorb  all  the  nutritive  matter  contained 
in  the  atmosphere  as  well  as  in  the  soil.  It  possesses  so 
great  a  degree  of  vitality,  that  if  one  of  the  plants  be 
plucked  while  yet  in  the  bud,  the  flowers  will  not  only 
open  and  blossom,  but  even  the  grain  will  arrive  at  ma^ 
turity .  When  a  field  is  weeded,  and  these  plants  are  pulled 
up  and  thrown  together  in  a  heap,  they  do  not  ent^  into 
decomposition  or  fermentation ;  on  the  contraiy,  those 
at  the  top  of  the  heap  shoot  again,  vegetate,  and  bear 
seed :  so  that  the  only  way  to  destroy  tiiem  is  to  bury 
them  very  deeply,  or  to  bum  them.    The  seeds  of  this 

Elant  will  pass  through  the  bodies  of  animals  without 
)sing  their  vitality,  and  thus  the  ^'  chrysanthemum"  is 
frequently  propagated  by  means  of  the  dung.  In  dis* 
tricts  where  this  evil  is  Imown  to  exist  in  the  neighbour- 
hood, but  to  which  it  has  not  yet  extended  itself,  the  most 
unremitting  pains  and  precautions  are  taken  to  ward  it 
off.  If  any  horses  or  cattle  come  from  places  infested 
with  this  weed,  aU  the  excrements  which  they  void  are 
immediately  burned,  and  the  farmers  refose  to  purchase 
hav  or  straw  which  is  likely  to  be  thus  contaminated.  In 
order  to  prevent  the  multiplication  of  this  plant,  rewards 
are  frequently  offered  for  every  com  marigold  that  is 
plucked  up  and  destroyed. 

When  land  is  once  overrun  with  this  plant,  it  is  ex- 
tremely difficult  to  destroy  it;  especially  in  crop-lands 
where  different  properties  are  intermingled,  it  cannot  be 
done  without  very  great  sacrifices ;  nevertheless,  it  is  not 


THE  THEOBT  OF  THE  SOIL.  403 

80  thoroughly  impossible  as  many  persons  seem  to  think. 
Frequent  sunmier  ploughings  and  harrowings  which 
always  turn  up  a  fresh  bed  of  earth  to  the  surface,  des- 
troy a  great  portion  of  the  seed  after  its  germination ; 
this  end  cannot,  however,  be  attained  in  one  summer, 
even  if  the  land  is  ploughed  every  third  week.  Spring 
com  must  not  be  sown  between  the  two  fallows;  nor 
must  any  other  produce  be  raised  among  which  the 
**  chrysanthemum  can  possibly  spring  up  and  attain 
maturity,  unless  repeated  and  most  careful  weedings  are 
bestowed  on  the  crop. 

Two  examples  cited  in  the  ''  Annals  of  Agriculture  of 
Lower  Saxonv,"  Vol.  iii.  p.  820,  prove  that  if  the  pro- 
per degree  of  attention  is  paid,  and  the  requisite  care 
and  precautions  used,  this  evil  may  eventually  be  removed; 
but  of  course  the  value  of  a  soil  infested  with  this  weed 
is  depreciated  in  proportion  to  the  difficulty  in  extir- 
pating it. 

Another  plant  which  is  equally  injurious,  but  which  is 
more  easily  destroyed,  is  the  wild-bearded-oat  {avena 
fatua).  It  usually  grows  among  the  spring  com;  but  is 
also  often  found  among  the  autumnal  crops.  As  its  seed 
does  not  remain  long  in  the  earth,  but  easily  germinates, 
and  shoots  when  just  below  the  surface  of  the  soil,  it  may 
be  entirely  extirpated  from  a  field  in  the  course  of  a  year, 
provided  that  as  soon  as  it  flowers,  it  is  immediately  cut 
down  and  given  to  the  cattle,  or  stacked  as  dry  fodder, 
a  purpose  for  which  it  is  well  adapted :  but  if  the  seed  is 
allowed  to  ripen  and  come  to  maturity,  it  readily  drops 
out  and  sows  itself  before  the  cereals  have  attained  their 
full  growth.  The  seed  of  this  plant  is  easily  carried  away 
by  the  winds,  and  freed  from  its  husk  or  cuticle ;  the 
grains  are  so  much  disposed  to  become  dilated  by  mois- 
ture and  contracted  by  heat,  that  they  have  been  used 
as  a  species  of  hygrometer.  The  seed  of  this  plant  is 
very  frequently  conveyed  with  the  seed  com  from  a  field 
which  is  infested  with  it,  to  another  which  had  previously 
been  wholly  exempt;  in  districts  where  this  plant  has 
once  established  itself,  it  is  scarcely  possible  to  extirpate 
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it  unless  all  the  farmers  join  together  in  endeavouring  to 
effect  that  purpose. 

Among  those  weeds  which  resist  the  severity  of  win- 
ter, and  which  consequently  are  chiefly  found  among  the 
autumnal  com  crops,  the  com  blue  bottle  {centaurea 
cyanu8\  the  various  kinds  of  camomiles  {antAemis, 
anthemia  cotula,  anthemis  arvensis),  the  ox-eye  daisy 
{chrymntentum  leucanthefnum),  the  cocks-comb  (crista 
ffaUi)y  the  yellow-rattle  {rhinanthus  cristaffoli),  the  com 
or  red  field-poppy  {papaver  rhaeas),  the  corn-cockle 
{offrostemma  ^itAa^o),  are  those  which  recent  expmence 
has  taught  us  can  exist  for  the  greatest  length  of  time  in 
a  soil  without  germinating,  although  their  seed  is  of  a 
tolerable  size.  The  seed  of  all  these  plants  preserves  its 
vitality  so  perfect  while  imbedded  in  the  earth,  that  the 
utmost  endeavours  are  frequently  insufiBicient  to  free  the 
soil  from  them.  They  are  not,  however,  so  injurious  to 
the  autumnal  as  some  others  are  to  the  spring  com, 
because  in  the  first  named  crops  the  cereals  beins  vigo- 
rous  and  thick,  and  vegetating  upon  a  healthy  rich  land, 
soon  get  the  upper  hand :  these  weeds  only  thrive  and 
spring  up  abundantly  where  the  vegetation  is  weak  and 
feeble. 

The  same  may  be  observed  with  respect  to  rye-brome 
grass  (drofnus  secalinua) ;  its  seed  is  frequently  mixed  and 
sown  with  the  com  accidentally ;  but  it  often  lies  em- 
bedded in  the  soil,  where  it  remains  for  an  immense  period 
of  time,  without  shooting  or  germinating,  unless  it  is 
brought  to  the  surface  of  the  soil.  It  often  happens  that 
when  wheat  which  was  considered  as  perfectly  pure  has 
been  sown,  more  brome-grass  than  wheat  has  sprung  up; 
whence  has  arisen  the  absurd  opinion,  that  rye  can  be 
transformed  into  brome-grass.  This  plant  thrives  in  those 
places  where  the  land  is  so  damp  as  to  be  prejudicial  to 
rye,  and  becomes  so  strong  and  flourishing  as  speedily  to 
choke  the  grain.  In  dry  seasons  an  exactly  contrary 
effect  takes  place;  therefore,  in  dry  situations  and  seasons 
there  is  scarcely  any  appearance  of  this  weed,  although 
the  seeds  which  have  been  scattered  over   the   land 
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rdtain  all  their  vitality.  I  shall  pass  over  a  number  of 
other  weeds  which  are  propagated  by  their  seeds,  but 
which  are  neither  so  common  nor  so  injurious  in  our  cli- 
mate as  those  I  have  already  mentioned ;  neither  shall  I 
mention  those  which  proceed  &om  seeds  sown  accidentally 
among  the  cereals,  or  from  seed  preserved  in  the  soil,  aU 
of  wmch  can  be  entirely  extirpated  by  proper  care  and 
attention ;  as  wild  vetches  (vicia  cracea\  the  tufted  vetch, 
the  yellow  vetchling  Qathyrw  apAaca),  the  rest-harrow 
(ononis  arvensis). 

Among  the  weeds  which  are  seldom  propagated  by 
their  seeds,  because  these  latter  rarely  attain  maturity, 
and  which,  nevertheless,  overrun  whole  fields,  loid  ma- 
terially injure  the  land,  we  particularly  notice  couch-grass 
{tritiemi  repens),  and  marsh-bent-grass  (agfrostis).  Every 
agriculturist  must  be  aware  how  very  difficult  it  is  to  ex- 
tirpate the  former  of  these  weeds  in  a  field  that  has  once 
become  infested  with  it,  especially  if  the  substratum  or 
the  situation  of  a  soil  renders  it  liable  to  sufier  from 
humidity;  in  such  a  case  the  utmost  care  and  pains 
bestowed  on  the  fallow  is  often  ineffectual.  We  shall 
point  out  the  best  means  of  destroying  these  weeds  when 
we  come  to  treat  of  ploughing,  'or  breaking  up  and 
loosening  the  soil ;  at  present,  all  that  we  have  to  consider 
is  their  influence  on  the  value  of  land.  So  long  as  a  soil 
continues  to  be  overrun  with  couch-grass,  it  will  not  bear 
those  crops  which  might  otherwise  be  derived  from  it. 
Land  thus  infested  is  generally  not  poor,  and  it  is  still 
further  improved  by  the  putrefaction  of  the  roots  of  this 
weed.  If,  therefore,  it  can  be  fallowed  at  once,  or  only 
made  to  bear  those  crops  which  require  careful  weeding, 
a  judicious  agriculturist-  will  find  that  he  will  not  have  to 
make  greater  sacrifices  on  it  than  on  other  land,  he 
will  only  have  to  plough  and  harrow  it  rather  oftener ; 
but  in  forming  a  valuation  of  such  land  aU  these  circum- 
stances ought  to  be  taken  into  consideration. 

This  evil  is  not  so  important  to  those  who  are  about  to 
purchase  a  farm  or  estate,  as  it  is  to  those  who  are 
merely  about  to  rent  one,  especially  if  they  are  only 
taking  it  on  a  short  lease.    Where  the  fields  are  damp, 
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infested  with  couch-grass,  and  consequently  cannot  be 
cleared  without  difficulty,  their  intrinsic  value  is  of  course 
considerably  diminished. 

Lastly,  among  the  most  injurious  of  all  the  weeds  that 
infest  our  fields  is  the  corn-bind  weed  rcanvolvolns  minor, 
or  arvensisj,  the  roots  of  which  penetrate  so  deeply  into 
the  soil  that  it  is  almost  impossible  entirely  to  destroy  it. 
It  injures  the  cereals  as  well  by  its  large  leaves  as  by  its 
long  shoots,  which  entwine  themselves  round  the  blades 
of  com  and  drag  them  downwards. 

The  varieties  of  horse-tail  fequUeUm)  mostly  vegetate 
on  soils  in  which  the  substratum  is  always  daonp ;  they 
do  not  appear  to  be  very  injurious  to  com,  unless  by 
depriving  it  of  that  amount  of  space  which  is  occu- 
pied by  the  blades  of  this  weed;  it  absorbs  Uttle  or 
no  portion  of  the  nutriment  which  the  cereals  ought 
to  receive,  because  this  plant  derives  its  nutritW 
from  the  subsoil.  Horse-tail  is,  however,  very  prejudi- 
cial to  pasture  land,  both  because  cattle  do  not  like  it 
and  because  it  is  not  wholesome  for  them. 

Coltsfoot  (imMago^farfaray  or  petasiteaj ,  with  its  broad 
leaves,  extends  over-a  lai^e  surface,  and  can  only  be  got 
rid  of,  with  g|reat  diffioilty,  by  means  of  incessantly 
digging  up,  tilhng,  and  draining  those  soils  in  which  it 
has  once  tsken  root ;  it  generally  grows  on  argillaceous 
and  marly  soils. 

The  dew-berry  Cf^udus  cesius,  fructo  mgro,  rudus  jfruC" 
ticasusj,  or  the  shrubby  bramble,  often  extends  itself  very 
rapidly ;  it  flourishes  most  on  soils  which  contain  marl 
or  clay.  It  is  very  difficult  to  destroy  this  plant,  because 
its  roots  penetrate  so  deeply  into  the  soil,  and  each  of 
them  puts  forth  new  shoots,  which  spring  up  in  various 
places,  and  choke  and  destroy  the  cereals. 

Among  that  class  of  weeds  which  are  propagated  both 
by  means  of  their  roots  and  their  seeds,  we  find  the  corn- 
thistle  fseratula  arvensisj^  particularly  eminent.  This 
plant  will  seldom  grow  in  any  but  rich  clayey  soils,  and 
its  presence  may  therefore  be  considered  as  an  indication 
of  fertihty.  ^lature  appears  to  have  made  a  special  pro- 
vision for  the  preservation  of  this  plant;  by  providing  it 
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with  prickles,  which  prevent  the  cattle  from  touching  it 
after  it  has  attained  a  certain  size.  Numerous  stalks  and 
shoots  spring  from  each  of  its  roots,  and  the  more  these 
are  cut  while  young,  the  more  rapidly  do  they  multiply. 
Besides,  it  produces  an  immense  number  of  %ht  downy 
seeds,  which  are  carried  about,  and  disseminated  far  and 
wide  by  the  winds,  and  thus  sow  themselves.  A  soil 
may  become  so  infested  with  this  weed  as  to  cause  all  the 
crops  sown  on  it  to  fiail  or  to  be  greatly  injured. 

The  various  kinds  of  docks  ftmiex)  also  extend  them- 
selves over  the  fields,  and  their  great  and  rapid  multipli- 
cation is  owing  quite  as  much  to  the  shoots  thrown  out 
by  their  roots  as  to  the  seeds. 

There  is  an  immense  number  of  weeds,  but  we  shall 
here  content  ourselves  with  pointing  out  those  which  are 
most  liable  to  injure  the  crops  which  are  raised  on  arable 
land ;  at  some  other  time,  we  shall  speak  of  those  which 
infest  and  injure  meadow  land. 

We  occasionally  find  certain  fields  or  portions  of  land 
to  be  full  of  stones.  These,  considered  in  an  agricultural 
point  of  view,  may  be  divided  into  two  classes :  first, 
those  which  cannot  be  removed  by  the  operation  of 
ploughing;  and,  secondly,  those  which  are  loose  and 
detached. 

Those  large  stones  which  show  themselves  on  the  surface 
of  land,  and,  what  is  still  worse,  those  which  are  so  covered 
with  the  vegetable  soil  as  not  to  be  perceptible,  are 
exceedingly  prejudicial  to  all  the  operations  of  tillage. 
They  are  sometimes  at  so  great  a  depth  below  the  sur- 
face of  the  land  as  not  to  interfere  with  superficial 
ploughings ;  but  when  the  plough  is  made  to  penetrate 
more  deeply,  they  impede  its  action :  these  stones  must, 
therefore,  be  removed  before  the  land  can  be  properly 
tilled.  Occasionally,  immense  masses  of  stone  will  be 
found  to  exist  in  the  soil,  which  only  appear,  at  the 
surface,  to  be  mere  pebbles,  and  are  thus  supposed  by 
casual  observers  to  be  of  trifling  import.  These  cannot 
be  dug  out  without  considerable  labour  and  expense, 
which  can  only  be  repaid,  or  in  any  measure  remime- 
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rated,  in  those  places  where  the  stone  thus  extracted 
from  the  ground  can  be  advantageously  used  or  sold : 
consequently,  this  circumstance  ought  to  receive  due 
consideration,  when  it  is  proposed  to  plough  such  land  to 
a  greater  depth,  and  to  make  use  of  improved  imple- 
ments. 

Those  loose  stones  which  give  way  before  the  plough 
and  harrow,  are  exceedingly  prejudicial  to  agriculture, 
when  they  exist  in  too  great  numbers  in  a  soil.  They  do 
not  yield  any  nourishment  to  plants,  and,  therefore,  may 
be  reckoned  as  worse  than  nothing  in  the  layer  of 
vegetable  mould  of  which  they  form  a  part.  They  are 
also  prejudicial  in  consequence  of  the  injury  which  they 
cause  to  the  agricultural  implements,  in  their  impeding 
the  action  of  the  scythe,  and  compelling  the  reapers  to 
leave  the  stubble  very  long.  Therefore,  whenever  the 
agriculturist  wishes  to  introduce  a  system  of  improved 
cultivation,  he  must  endeavour  to  get  rid  of  all  these 
stones  by  having  them  picked  up,  or  otherwise  sepiffated 
from  the  soil:  this  can,  however,  seldom  be  effected 
without  considerable  expense.  Some  persons  have  con- 
sidered that  it  injured  a  soil  to  deprive  it  of  these  stones, 
and  allege,  in  support  of  their  opinion,  that  the  office  of 
the  stones  is  to  refresh  the  soil,  and  communicate  heat  to 
it  as  may  be  required ;  that  they  protect  the  seed,  and 
have  a  tendency  to  retain  moisture :  but  these  asser- 
tions will  not  bear  the  test  of  inquiry.  With  respect  to 
those  experiments  which  are  brought  forward  with  a  view 
of  supporting  this  theory,  there  are  so  many  facts  and 
observations  of  a  diametrically  opposite  nature,  and 
which  are  well  attested,  that  we  cannot  give  to  the 
former  the  slightest  credence.  We  do  not,  however, 
mean  to  deny  the  utility  of  lime  stones  in  ai^aceous 
soils,  because  the  manure  with  which  they  come  in 
contact,  as  well  as  the  touch  of  the  roots  of  the  plants, 
gradually  decompose  them,  thus  ameliorating  the  soil, 
and  affording  additional  nutriment  to  vegetables;  but 
where  the  stones  are  of  a  silicious  nature,  as  is  too  often 
the  case,  we  must  beg  leave  to  deny  their  utility,  at  least 
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until  some  positive  experiments  shall  convince  us  of  the 
contrary. 

In  describing  the  general  surface  of  an  estate,  or  draw- 
ing  out  an  exact  plan  or  description  of  a  certain  extent  of 
land,  founded  both  on  the  composition  and  on  the  con- 
stituent parts  of  which  the  soil  is  composed,  and  which 
may  serve  to  guide  us,  not  only  in  estimating  the  land, 
but  also  m  choosing  the  proper  system  of  cultivation  for 
it,  and  the  rotation  for  which  it  is  best  adapted,  it  is  ab- 
solutely necessary  to  pursue  some  regqlar  and  systematic 
course  of  proceeding.  If  the  land  is  not  already  divided 
into  beds  or  portions  which  form  a  species  of  distribution 
of  it,  parallel  lines  must  be  traced  upon  it,  about  five, 
ten,  or  fifteen  perches  apart,  according  as  the  nature  of 
the  soil  undergoes  a  greater  or  less  change. 

At  the  same  time,  a  plan  of  the  piece  of  land  which  is 
to  be  estimated  should  be  drawn  out  on  a  tolerably  large 
scale;  that  is  to  say,  nearly  four  times  the  size  of  ordinary 
territorial  plans.  The  parallel  lines  above  mentioned 
must  be  traced  on  this  plan,  and  intersected  or  divided  into 
portions  of  firom  five  to  ten  perches  each :  these  portions 
should  be  numbered  in  rotation.  Besides  the  men  who 
measure  the  land,  there  must  be  two  others,  one  with  a 
spade  to  dig  up,  and  the  other  with  a  basket  into  which 
to  receive  the  samples  of  soils  that  are  raised.  The  sur- 
veyor sketches  the  plan  or  chart,  and  draws  up  the 
reference  book,  unless  some  other  person  is  employed 
expressly  for  the  latter  purpose.  The  agriculturist  ob- 
serves the  nature  of  the  soil,  and  directs  the  whole  opera- 
tion. As  soon  as  he  perceives  any  change,  he  stops, 
and  desires  that  this  spot  may  be  marked  on  the  plan, 
and  then  enters  into  a  more  accurate  examination  of  the 
alteration :  should  it  appear  to  him  to  be  necessary  so  to 
do,  he  causes  some  of  the  earth  to  be  turned  up  with  the 
spade ;  and  if  he  considers  that  a  yet  closer  analysis  will 
be  beneficial,  he  places  about  a  pound  of  the  earth  in  a 
horn  or  Uttle  bag,  on  which  he  marks  the  number  or 
letter  of  the  station.  The  places  where  these  variations 
in  the  nature  of  the  soil  occur,  must  be  marked  out  on 
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the  plan^  by  the  nwrfeyor,  with  all  possible  predskm; 
neither  must  he  omit  to  signify  whether  this  change  takes 
place  at  once,  or  comes  on  gradually.  Whatever  other 
remarks  are  considered  necessary,  as  those  which  relate 
to  the  properties  of  the  soil,  or  the  changes  produced  in 
them  by  me  alteration,  &c.,  should  be  inscribed  in  the 
reference  book,  under  the  number  appertaining  to  the 
portion  of  land  in  which  they  occur. 

In  this  manner  the  whole  of  the  land  is  passed  over  in 
the  direction  of  those  parallel  lines  which  were  traced 
upon  it,  and  thus,  in  the  course  of  this  operation,  a 
draught  of  a  geometrical  plan  is  formed* 

mth  regard  to  the  plan  itself,  it  may  be  drawn  out  in 
various  ways;  but  the  best  mode  of  proceeding  is  to 
designate  the  various  component  parts  of  which  the  soil 
is  composed  by  water  colours,  and  indicate  the  ahnost 
insensiole  changes  of  composition  by  shades  of  colour. 
The  heights  and  hoUows  may  be  signified  by  what  is 
called  'Aground-lines,  properly  shaded ;  the  greater  or  less 
quantity  of  humus  with  which  the  soil  is  impregnated  by 
black  dots,  which  must  be  placed  nearer  to  ^  one  another 
the  more  humus  there  is  in  the  soil:  thus  all  points 
worthy  of  notice  will  have  their  distinctive  signs.  With 
such  a  plan,  the  agriculturist  will  always  have  an  exact 
picture  of  his  land  before  his  eyes,  and  can  therefore 
make  those  arrangements  which  he  thinks  will  be  most 
suitable  to  the  nature  of  its  different  parts. 

It  is  not  impracticable  likewise  to  trace  out  on  this 
plan  the  direction  of  the  decUvities  and  water  courses, 
&c. ;  but  if  is  deemed  necessary  to  have  all  these  things 
indicated  in  a  more  detailed  manner,  the  levels  and 
heights  must  all  be  measured  with  instruments  proper 
for  the  purpose.  These  levels  may  be  taken  in  different 
directions,  and  then  the  mere  vertical  profile  is  given. 
If  the  substratum  of  the  soil  undei^oes  any  change,  and 
it  is  thought  necessary  to  analyze  and  make  special  men- 
tion of  it,  that  may  very  easily  be  done  by  shadow- 
ing the  profile  of  the  phm  or  chart  with  colours  which 
shall  indicate  the  thickness  of  the  various  layers.    In  this 
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case  the  auger  or  land-sound  may  be  used  in  taking  the 
levels  and  introduced  into  the  soil  as  deeply  and  as  often 
as  is  necessary.  This  can  be  done  without  any  great 
difficulty. 

Where  the  constituent  parts  of  a  soil  cannot  be  distin- 
guished with  sufficient  accuracy  by  means  of  its  external 
characteristics,  or  where  it  is  otherwise  deemed  expedient 
to  submit  it  to  a  more  minute  examination,  it  must  undergo 
a  chemical  analysis.  But  if  the  samples  which  have  been 
taken  from  different  spots  are  compared  together,  both  in 
a  state  of  moistiu'e  and  of  desiccation,  it  will  generally 
soon  become  evident  which  are  those  that  are  of  an 
hom(^raeous  and  also  those  that  are  of  a  different  nature, 
without  the  necessity  of  having  recourse  to  chemical 
analysis. 

No  operation  will  so  folly  compensate  an  enlightened 
agriculturist  for  the  trouble  which  it  costs  him  as  this 
mode  of  proceeding ;  he  will  here  find  a  solution  of  all 
those  phenomena  which  previously  appeared  inexplicable, 
and  will  thus  be  enabled  to  apply  an  efficacious  remedy 
to  the  various  impediments  and  inconveniences  which  he 
may  meet  with  in  the  cultivation  of  Ins  property. 
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Section  IV. 


AGRICULTURE. 


The  term  ''  agriculture/'  considered  in  its  strictest 
sense,  signifies  the  tilling  and  preparing  the  soil,  and  ren- 
dering it  capable  of  producmg  those  crops  which  are 
required  firom  it  in  their  highest  state  of  perfection. 

This  effect  is  produced  in  two  ways :  the  first,  which 
is  designated  *'  chemical  agriculture/'  or  in  other  words, 
and  in  common  language,  the  ''  amelioration  of  the  soil," 
consists  in  adding  to  it  all  those  substances  which  tend 
to  increase  its  fertility,  by  incorporating  nutritive  matter 
and  juices  with  it,  or  developing  and  calling  into  action 
those  which  it  already  contains;  the  second,  which  is 
called  "  mechanical  agriculture,''  or  the  "  cultivation  and 
tillage  of  the  soil,"  consists  in  loosening  the  earth  by 
means  of  ploughing  or  digging,  or  otherwise  working  it, 
so  as  to  enable  the  roots  of  plants  to  penetrate  it  without 
difficulty,  and  seek  and  appropriate  to  themselves  those 
substances  which  are  most  analogous  to  their  nature. 

We  shall  enter  fully  into  these  two  subjects  or  divisions 
in  the  course  of  the  present  chapter. 

PART  I.— ON  MANURING  AND  AMRLI0RATIN6  THE  SOIL. 

Manure  acts  upon  the  soil  in  two  ways : — 
First,  by  communicating  to  it  those  juices  which  are 
calculated  for  the  nutrition  of  plants  and  vegetables : 

Secondly,  by  the  chemical  action  which  it  exercises  on 
those  substances  contained  in  the  soil,  decomposing  them, 
and  recombining  them  under  new  forms,  and  thus  facili- 
tating their  introduction  into  the  suckers  of  plants ;  and^ 
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perhaps,  also  by  communicating  that  degree  of  energy 
and  activity  to  vegetation  which  enables  it  to  take  up  and 
appropriate  the  suitable  nutritive  juices. 

Some  kinds  of  manure  appear  to  produce  only  one  of 
these  effects,  or  at  least  to  produce  one  in  a  far  greater 
degree  than  the  other;  while  others,  on  the  contrary, 
seem  to  produce  both. 

We  generally  express  the  eflFect  of  manures  on  a  soil 
by  saying,  that  they  fertilize  it,  and  many  persons  would 
be  satisfied  with  this  expression ;  nevertheless  it  is  ex- 
ceedingly necessary,  both  for  the  sake  of  theory  and  prac- 
tice, that  we  should  endeavour  to  define  the  way  in  which 
each  variety  of  manure  produces  its  peculiar  effect,' and 
under  what  dicumstances  it  acts  in  o^way  rather  than 
in  another.  It  is  only  by  means  of  such  knowledge  that 
we  are  enabled  to  account  for  various  facts  which  are  to 
all  appearance  contradictoiy ;  and  can  learn  to  make  a 
prudent  selection  among  all  the  various  proceedings  which 
are  to  be  followed  in  the  use  of  any  one  particular  kind 
of  manure. 

The  English*  have  instituted  a  very  good  comparison 
when  they  compare  manures  belonging  to  the  first  class 
to  food,  and  those  appertaining  to  the  second  class  to 
salt,  spices,  or  stimulating  drinks. 

All  oi^anic  substances  which  have  entered  into  a  state 
of  putrefaction  or  decomposition,  contain  the  elements 
necessary  for  the  reproduction  and  perfecting  of  the  vege- 
tables which  we  cultivate.  If,  by  means  of  seeds  or 
roots,  we  bring  the  germs  of  some  particular  plant  in 
contact  with  these  substances,  and  all  the  other  details 
appertaining  to  the  operation  are  properly  conducted, 
plants  of  a  similar  l^pecies  to  that  which  we  set  will  be 
produced.  All  soils  contain  the  aliments  proper  for  every 
kind  of  plant,  but  not  in  equal  proportions ;  that  is  to 
say,  every  soil  does  not  contain  similar  proportions  of 
alimentaiy  substances.  In  fact,  it  is  well  laiown  that 
some  kinds  of  land  favour  the  vegetation  of  one  plant,  while 
others  are  peculiarly  adapted  to  a  totally  different  kind. 
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Vegetable  decomposition,  or  manure  appear  to  act 
on  plants  solely  as  an  aliment ;  it  does  not  seem  to  oon- 
tribute  much  towards  the  development  of  those  parts 
which  the  soil  already  contains,  and  which  are  formed  of 
the  residue  of  previous  manurings,  now  become  insoluble 
firom  the  action  of  various  causes.  Animal  decompo- 
sition or  manure,  on  the  contrary,  acts  on  the  soil  as 
well  as  on  the  plants  which  v^tate  there.  It  not  only 
contains  all  those  substances  which  are  indispensable  to 
the  vegetation  of  plants,  some  of  which,  certainly,  are 
contained  in  vegetf^le  manure,  although  in  smaller  jhio- 
portions ;  but  it  also  favours  the  decomposition  of  the 
insoluble  humus,  and  conununicates  a  greater  degree  ci 
energy  to  the  vegetation  of  plants. 

Mineral  manures  which  do  not  contain  any  oi^;amc 
bodies  act  solely,  or  at  least  essentially,  by  improving  the 
texture  of  the  soil,  rendering  those  parts  of  it  soluble 
which  were  previously  insoluble,  and  &vounng  and  acce* 
lerating  decomposition. 

Every  orgamc  body  is  formed  by  the  combination  of 
three,  four,  or  more  elementary  substances  united  by 
vital  power  in  certain  determinate  proportions ;  but  when 
the  vital  principle  ceases  to  exist  and  to  act  upon  them, 
those  combinations  are  resolved  into  their  original  ele« 
ments,  and  again  submitted,  either  wholly  or  in  part,  to 
the  organic  laws  which  govern  those  elementary  bodies. 
These  latter  subsequently  unite,  either  in  the  form  of 
simple  combinations,  that  is  to  say,  two  and  two,  ac- 
cording to  the  laws  of  affinity,  or  in  more  compound 
combinations  of  an  entirely  new  character.  These  latter, 
without  appertaining  to  life,  owe  their  existence  to  it, 
and  in  their  turn  assist  in  supporting  the  vital  principle. 
Ve^tables  derive  their  chief  nutriment  &om  the  combi- 
nations resulting  from  the  decomposition  of  animal  and 
vegetable  life,  and  in  the  natural  course  of  things  become, 
in  their  turn,  the  food  of  men  and  beasts. 

These  newly-formed  matters,  viz.,  the  more  or  less 
decomposed  manure  and  the  humus  which  arises  from  it, 
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vary  in  their  nature  acoording  to  the  different  substances 
from  which  they  were  derived,  and  the  drcumstances 
which  influenced  their  formation. 

The  progress  of  their  transformation  is  designated  by 
the  terms  "decomposition/*  "fermentation,"  and  "pu- 
trefstction."  We  shall  not  enter  into  a  definition  of  these 
terms,  but  content  ourselves  with  making  the  following 
remarks : — 

The  conditions  of  the  state  which  we  designate  by  these 
words  are,  total  absence  of  vitality,  heaU  moistmey  and  a 
species  of  combination  with  the  atmo^here.  According  as 
these  concomitant  circumstances  increase  or  diminish  in 
intensity,  this  process  will  undergo  various  modifications, 
be  accelerated  or  retarded,  and  be  attended  with  different 
results. 

Vegetable  bodies  pass  through  various  degrees  of  fer- 
mentation before  arriving  at  the  last  of  them,  viz.,  putre- 
faction, and  becoming  entirely  decomposed  or  reduced  to 
a  state  of  mould  or  manure ;  a  state  which  ought  not  to 
be  regarded  as  permanent  and  unalterable,  but  merely  as 
having  some  duration. 

Aninial  bodies,  on  the  contrary,  pass  over  the  first 
degrees  of  fermentation  altogether ;  or,  at  any  rate,  are 
but  so  very  sUghtly  affected  by  them  that  they  are  scarcely 
perceptible.  These  substances  enter  at  once  into  a  state 
of  putrefaction,  and  cause  all  vegetable  bodies  with  which 
they  are  in  contact  to  do  the  same. 

This  putrefaction  and  the  matters  which  result  from  it 
also  experience  various  modifications,  which  are  dependant 
on  the  strength  of  the  combinations  toking  place  in  them, 
and  the  intensity  with  which  heat,  moisture,  and  atmos- 
pheric air  acts  upon  them. 

In  the  open  air,  and  without  the  intervention  of  mois- 
ture or  of  any  additional  heat,  the  process  of  fermenta- 
tion and  putrefaction  is  not  perceptible;  a  species  of 
decomposition  does,  however,  take  place,  which  is  similar 
to  slow  combustion.  This  decomposition  produces  a  very 
different  matter  to  that  which  is  the  result  of  putrefac- 
tion, and  one  which  is  smaller  in  quantity,  bemuse  the 
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greater,  part  of  the  carbon  combines  with  oxygen,  and 
evaporates  under  the  form  of  carbonic  add. 

The  greater  degree  of  rapidity  with  which  animal 
bodies  are  decomposed  by  putrefaction,  doubtless  arises 
from  these  bodies  being  but  slightly  complicated  in  their 
nature,  from  their  being  composed  of  an  infinite  variety 
of  substances,  and,  among  otners,  of  those  numerous  ve- 
getable preparations  which  enter  into  the  food  of  ani- 
mated beings.  The  product  of  this  putrefaction  is 
different ;  it  has  a  more  energetic  effect  on  plants,  be- 
cause it  acts  not  only  as  an  [aliment,  but  also  as  a 
stimulant ;  and  this  will  account  for  the  fact  of  its  being 
very  rapidly  and  easily  exhausted.  The  dung  of  animals 
is  a  very  active,  but  far  &om  being  a  durable  manure. 

All  animal  bodies,  as  dead  carcasses,  flesh,  intestines, 
the  refuse  of  the  shambles,  &c.,  when  in  a  state  of  putre- 
faction may  be  converted  into  manure ;  and  those  manures 
which  are  thus  formed  are  far  more  active  than  any 
others.  These  substances  may  be  employed  for  this  pur- 
pose; but  in  general  the  excrements  and  urine  of 
animals  obtained  fix)m  them  during  life  are  set  aside  for 
manure,  because  a  large  quantity  can  thus  be  obtained 
and  at  a  much  less  expensive  rate. 

It  is  found  to  be  very  advantageous  to  mix  these  ex- 
crementitious  substances  with  the  remains  of  vegetable 
matters :  by  which  means  the  latter  are  led  to  enter  into 
a  more  rapid  state  of  putrefaction,  and  do  not  lose  so 
much  of  their  actual  substance ;  while  the  fermentation  of 
the  animal  bodies,  which  would  otherwise  be  carried  on 
with  too  great  rapidity,  is  somewhat  retarded.  Manures 
thus  formed  are  called  ''  natural  manures,''  in  order  to 
distinguish  them  from  others  which  are  termed  '^  arti- 
ficial.' This  appellation  is  not,  however,  bestowed  be- 
cause they  are  more  simple  than  others,  or  because  they 
require  less  care  and  skill  to  be  bestowed  on  the  prepa- 
ration of  them,  but  merely  because  they  are  the  best 
known,  and,  indeed,  among  many  persons  are  the  only 
kind  of  manure  which  is  known  and  used. 

Those  excrements  which  are  voided  by  animals  through 
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the  intestinal  canal,  are  composed  not  only  of  the  residue 
of  the  food  which  they  have  taken  and  of  that  portion  of 
its  filaments  which  could  not  be  decomposed,  but  also  of 
molecules  of  the  body  of  the  animal  itself,  which  are  de- 
posited in  the  intestinal  canal  after  having  performed 
their  ofElce ;  consequently,  these  excrements  may  be  said 
to  be  entirely  composed  of  animalized  substances,  and 
even  in  animals  fed  ahnost  entu*elv  on  vegetables  will  be 
found  to  possess  more  of  the  annual  than  the  vegetable 
nature.  The  properties  of  the  dung,  however,  depend  to 
a  certain  extent  on  the  manner  in  which  the  beasts  are 
fed,  and  their  condition  and  breed.  If  the  animals  are 
so  fed  that  their  stomachs  contain  a  very  small  portion  of 
nutritive  juices,  but  an  immense  quantity  of  fibrous 
matter  wluch  is  not  easily  digested  or  decomposed,  as,  for 
example,  straw,  and  the  dried  stems  of  plants  without 
any  admixture  of  grass  or  com;  these  substances  wiU 
pass  away  firom  the  intestinal  canal  almost  in  the  same 
state  in  which  they  entered  it,  and  become  less  animalized 
in  proportion  as  tne  lean  and  ill-conditioned  body  of  the 
animal  parts  with  less  of  the  fleshy  particles.  But  even 
the  small  admixture  of  animal  matter  thus  obtained  suf- 
fices to  give  these  excrements  a  greater  and  more  rapid 
tendency  for  entering  into  a  state  of  decomposition  or 
putre&ction.  But  the  excrementitial  matter  voided  by 
animals  which  have  been  brought  into  good  condition  by 
nourishing  food  fall  of  gluten,  farina,  albumen,  mucilage, 
and  the  saccharine  principle,  and  in  which  a  large  number 
of  molecules  are  daily  reproduced  and  detached;  the 
excrements  of  such  animals,  I  say,  fiimish  ah  infinitely 
more  active  manure,  and  one  which  contains  a  much 
smaller  proportion  of  vegetable  and  fibrous  parts.  Hence 
arises  the  striking  difference  which  exists  between  the 
dung  yielded  by  cattle  put  up  to  fatten,  or  which  are  in 
good  condition,  and  that  which  is  voided  by  lean,  badly- 
fed  animals.  A  proportionately  greater  quantity  of  Ktter 
may  be  added  to  the  former  without  impeding  or  retard- 
ing that  uniform  fermentation  which  leads  to  putre- 
faction. 

£  E 
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It  is  generaQy  customary  to  mix  urine  with  the  solid  ex* 
crements.  This  liquid,  which  is  in  fact  composed  chiefly  of 
water,  likewise  contains  a  substance  which  is  peculiar  to 
itself,  and  various  other  very  active  matters,  and  several 
phosphates,  but  particularly  the  phosphate  of  ammonia. 
By  evaporating  urine  it  lias  been  found  that  not  only 
the  liquid  itself,  but  those  salts  also  which  are  obtained 
from  it  in  small  quantities  are  very  favourable  to  vegeta- 
tion. But  Dr.  Belcher,  in  his  "  Communications  to  the 
Board  of  Agriculture,"  says  that  plants  may  easily  be  too 
highly  stimulated  and  even  desiaxiyed  by  the  action  of 
this  fluid.  He  attributes  this  effect  partly  to  a  small 
yellow  insect  frequently  met  with  in  urine.  Numerous 
experiments  se^n  to  prove  that  the  various  matters  con- 
tamed  in  this  fluid  are  most  efficacious  when  mixed  up 
with  the  sohd  excrements  and  collected  by  means  of  the 
litter,  or  of  certain  substances  pecuharly  adapted  for  the 
purpose ;  these  substances  havmg  a  strong  tendency  to 
decompose  one  another,  give  rise  to  the  formation  of  new 
compounds. 

Common  manure  is  composed  of  these  two  kinds  ci 
excrements  and  of  those  v^etaUe  substances  which  are 
used  as  Htter,  as  straw,  fern,  or  dry  leaves,  but  diies^ 
the  first  of  these  three ;  this  mixture  is  commonly  termed 
stable-manure,  a  name  by  which  we  shall  henceforth 
designate  it. 

Stable-manure  varies  in  quality  according  to  the  kind 
of  animals  by  which  it  is  produced,  even  where  these 
animals  have  received  the  same  kind  of  food  and  of 
pasturage. 

Only  a  few  of  these  varieties  of  dung  have  been  decom« 
posed  and  accurately  analysed.  The  dung  of  homed 
cattle  has  been  analyzed  by  EinhofP  and  myself;  it  will, 
however,  be  necepary  to  conduct  the  ancdysis  with  greater 
accuracy  and  with  the  aid  of  a  pneumatic  apparatus 
before  we  shall  be  able  to  institute  an  exact  comparison 
between  the  different  kinds  of  dung  and  their  component 
parts. 

Among  the  numerous  phenomena  exhibited  by  stable* 
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manure,  we  shaU  only  notice  those  which  are  easily  ob- 
servable, and  which  serve  to  distinguish  the  various 
species  from  one  another. 

When  horse-dung,  in  a  proper  state  of  humidily,  is  ex* 
posed  to  air  of  a  moderate  temperature,  it  soon  enters 
into  fermentation.  So  great  a  degree  of  heat  is  engen- 
dered by  this  process,  that  fhe  moisture  and  all  the 
volatile  matters  are  expelled,  and,  if  the  dung  is  not 
watered,  instead  of  assuming  the  form  of  a  thick 
paste  or  black-butter,  as  it  is  commonly  called,  it 
becomes  friable,  pulverulent,  and  wastes  away,  so  as  to 
leave  scarcely  anything  but  ashes  behind ;  when  it  has 
not  been  pressed  together,  but  is  so  loose  that  the 
atmospheric  air  can  penetrate  into  its  substance,  it 
decomposes  unequally,  becomes  partially  carbonized  like 
turf,  and  covered  with  a  considerable  quantity  of  mould, 
which,  experirace  has  repeatedly  shown,  greatly  impairs 
its  manuring  qualities.  It  is  of  a  much  more  fertilizing 
nature  when  produced  by  vigorous  animals  which  con- 
sume a  considerable  portion  of  com,  than  it  is  when  pro- 
duced by  such  as  are  fed  with  nothing  but  grass,  hay, 
or  straw ;  but  even  in  the  latter  case  it  is  stm  valuable 
as  a  manure.  When  manure  of  this  kiQd  is  laid  on  the 
ground  before  its  decomposition  is  completely  effected,  it 
produces  a  very  rapid  effect,  and  greatly  accelerates  the 
growth  of  plants  tbx)ugh  the  heat  which  is  developed  in 
the  ground  after  the  dung  has  been  buried  there.  This 
circumstance  renders  manure  composed  of  horse-dung 
peculiarly  beneficial  to  moist,  cold,  sterile,  clayey  soils, 
the  faults  of  which  it  corrects,  while  at  the  same  time  the 
soil  checks  the  too  violent  action  of  the  manure.  On  the 
other  hand,  this  kind  of  manure  is  often  exceedingly 
injurious  to  soils  of  a  dry,  chalky,  sandy,  or  calcareous 
nature ;  it  there  accelerates  and  stimulates  the  growth  of 
the  plants  in  the  early  stages  of  their  development  so 
much,  that  when  the  action  ceases  the  process  of  vegeta- 
tion becomes  feebleand  languid.  The  effects  of  such  manure 
are  also  very  transient,  because  it  becomes  consumed  by 
the  very  enei^  of  its  own  fermentetion,  and  leaves  but  a 
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very  trifling  residue.  The  only  soils  in  which  this  does 
not  take  place^  or  in  which  the  effects  of  nianure  com- 
posed chiefly  of  horse-dung  are  at  all  durable,  are  in  those 
of  a  moist  and  tenacious  nature.  Manure  of  this  descrip- 
tion is  exceedingly  beneficial  to  soils  which  contain  a  large 
quantity  of  insoluble  humus  or  vegetable  mould,  because 
Uie  ammonia  which  it^  contains  greatly  faciUtates  the 
decomposition  of  tins  substance. 

If  the  dung  has  reached  that  stage  in  which  fermenta- 
tion, accompanied  by  rise  of  temperature,  or  the  disen- 
gagement of  heat  is  at  an  end,  it  still  leaves  a  residue 
highly  favourable  to  vegetation  in  all  the  soils  with  which 
it  is  incorporated ;  but  this  residue  is  very  small  in 
quantity. 

When  the  dung  is  to  be  used  by  itself,  it  must  be 
carried  to  moist  and  clayey  soils  as  soon  as  its  first  stage 
of  fermentation  has  commenced,  an  effect  which  soon 
takes  place,  and  there  buried.  It  ameliorates  the  land 
by  its  mechanical  action,  rendering  tibe  soil  looser  and 
lighter  bv  its  continual  fermentation  and  the  heat  which 
it  engenders ;  besides  the  repeated  ploughings  which  are 
requisite,  in  order  that  it  may  be  thoroughly  mixed  and 
combined  with  the  soil,  contribute  materially  towards  the 
goodness  of  the  crops  sown  on  that  land. 

But  when  it  is  to  be  used  upon  warm,  light  soils,  the 
most  advantageous  mode  of  emplojdng  it  is  to  mix  it  with 
vegetable  substances  which  still  retain  their  suoculency, 
or  with  earth,  and  especially  with  turf.  For  this  purpose 
the  dung  should  be  mixed  with  the  substances  just  men- 
tioned, and  heaped  up  in  successive  layers,  care  being 
taken  to  protect  it  from  too  free  an  access  of  air,  and  to 
moisten  it  whenever  the  weather  is  too  dry.  By  jthis 
course  of  proceeding  a  very  active  compound  will  be  ob- 
tained, which  is  permanent  in  its  effects  and  exceedingly 
well  adapted  for  light  soils. 

Stable-manure  produced  by  homed  cattle  also  begins 
to  ferment  very  soon,  provided  that  it  is  close  and 
uniform  in  consistence,  and  contains  only  its  own 
proper  moisture ;  but  its  fermentation  i&  less  rapid,  and 
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developes  less  heat  than  that  of  horse-dung,  consequently 
the  moisture  of  this  kind  of  manure  does  not  evaporate 
anything  like  so  rapidly,  and  it  does  not  require  watering, 
neither  ddbs  it  foil  to  powder,  but  rather  assumes  the 
form  of  a  tolerably  consistent  paste,  which  is  commonly 
caUed  black-butter.  So  long  as  it  is  kept  in  a  compact 
heap  there  is  no  danger  of  its  being  rendered  pul- 
verulent by  desiccation ;  and  when  its  moisture  is  entirely 
evaporated  it  presents  the  appearance  of  turf,  and  almost 
that  of  coal.  Its  specific  gravity  is  greater  than  that  of 
water,  both  when  it  is  fresh,  provided  that  it  has  not 
been  mixed  with  ^traw,  and  also  when  it  has  undergone 
decomposition,  aAd  the  tubular  stems  of  the  straw  have 
been  converted  into  filaments. 

Its  effect  on  land  is  less  rapid  than  that  of  horse-dung, 
but  proportionately  more  lasting.  The  different  kinds  of 
crops,  too,  for  which  it  may  be  used,  are  more  numerous 
and  more  various  in  then*  nature.  When  this  manure 
has  not  been  very  carefiilly  and  minutely  divided,  it  is 
foimd  in  the  soil  in  a  turfy  form,  and  in  lumps  of  greater 
or  less  magnitude  two  or  three  years  after  it  has  been 
placed  in  the  ground.  When  pla^  in  the  soil,  it  does 
not  appear  to  produce  any  very  sensible  increase  of 
temperature,  and  for  this  reason  it  is  peculiarly  and,  we 
may  say,  exclusively  adapted  for  the  manuring  of  warm 
soiLs.  It  has  been  and  is  commonly  said  that  cow-dunff 
cools  soik  of  the  ktter  description :  a  more  coirect  mode 
of  expression  would  be  to  say,  that  it  does  not  heat  them. 
When  buried  under  the  layer  of  vegetable  mould  in 
ten.do»»  «id  clayey  «,iU.  it'rfl  p«,aiy  not  .pp«»  to 
produce  any  effect,  at  least  until  it  is  brought  into  con- 
tact with  the  air  by  repeated  ploughings.  When  buried 
in  an  early  stage  of  its  decomposition,  the  tubes  of  the 
straw  with  which  it  is  combined  serve  to  keep  up  a  com- 
munication between  the  dung  and  the  air,  and  thus  its 
decomposition  appears  to  be  accelerated.  Straw  which 
has  not  been  bruised,  and  the  tubes  of  which  are  entire, 
also  produces  a  beneficial  effect  on  these  soils. 
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Sheep-dung  when  kept  in  a  compact  heap,  and  retain* 
ing  its  own  moisture,  decomposes  rapidly ;  but  where  it 
is  loosely  heaped  and  its  moisture  has  the  means  of 
escaping,  the  process  of  decomposition  is  effected  slowly 
and  with  difficulty.  When  plcaed  in  the  soil  or 
voided  over  it,  it  seems  to  exhaust  itself  very  rapidly,  and 
produces  a  speedy  and  enei^tic  effect.  'V\^en  used 
abundantly  it  often  gives  too  much  vigour  to  the  &st 
crop,  and  accelerates  vegetation  in  too  great  a  degree ;  it 
shoxdd,  therefore,  be  used  upon  the  land  in  smaller  quan- 
tities, both  as  regards  weight  and  volume,  than  any  of 
the  other  kinds  of  manure.  In  most  cases  its  action  does 
not  extend  beyond  the  second  crop. 

The  excrements,  and  especially  the  urine  of  sheep, 
disengage  an  immense  quantity  of  ammonia.  This  cir- 
cumstance makes  the  use  of  sheep  dung  very  advan- 
tageous, especially  on  soils  whidi  contain  insoluble 
humus  or  vegetable  mould. 

The  dung  obtained  from  sheep-folds  is  generally  of  two 
kinds.  That  which  forms  the  upper  strattum  is  brittle, 
dry,  and  undecomposed  *.  that  which  forms  the  lower  stra- 
tum, on  the  contrary,  is  solid,  moist,  and  adhesive* 
Unless  great  care  has  been  taken  to  stir  it  up,  so  as  to 
form  it  into  an  homogeneous  mass,  it  must  not,  on  any 
account,  be  spread  indiscriminately  over  the  same  field. 
The  dry  portions  of  it  produce  very  injurious  effects,  on 
elevated  lands  of  a  warm,  dry  nature ;  but  are  more 
beneficial  on  moist  soils,  particularly  if  they  are  sliffhtly 
sour  or  acid.  A  large  quantity  of  this  dry  sheep  dung 
may  be  spread  over  soils  of  the  latter  description,  with- 
out occasioning  any  inconveniences ;  but  the  decomposed 
portion,  or  under  stratum,  must,  on  the  contrary,  be 
spread  but  very  thinly  over  any  kind  of  land,  otherwise 
it  tends  to  lay  the  com. 

Opinions  are  much  divided  with  respect  to  the  quali- 
ties of  pigs'  dung  mixed  with  straw.  Some  authors 
speak  of  it  as  being  very  energetic  in  its  action,  while 
others  attribute  but  very  trifling  effects  to  it.     The 
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qualities  of  the  dung  yielded  by  aU  animals,  are  greatly 
influenced  by  the  kind  of  food  which  they  consume ;  but 
this  fact  is  more  perceptible  in  the  dung  of  pigs  than  in 
that  of  any  other  kind  of  animal.  It  is  not  a  matter  of 
indifference,  either  as  regards  the  quantity  or  quality  of 
the  dung,  whether  it  is  produced  from  swine  that  are 
poorly  fed,  or  from  such  as  live  upon  rich  food.  The 
quality  of  the  dung  also  depends,  in  a  great  measure,  upon 
the  methods  resorted  to  for  the  purpose  of  collecting  it. 
If  care  be  taken  to  keep  the  straw  of  the  litter  dry, 
by  .providing  some  means  of  carrying  off  the  urine 
rapidly,  either  by  lettiD^  it  run  through  holes  made  in 
the  floor,  or  else  carrying  it  off  by  means  of  gutters,  &c., 
the  straw  retains  but  a  small  portion  of  animal  matter, 
and  is  capable  of  producing  but  little  more  effect  than 
that  of  ordinary  rotten  straw.  But  if,  on  the  contrary, 
the  liquid  portion  of  the  excrements  are  mixed  with  the 
straw  m  such  a  manner  as  that  there  shall  be  no  possibihty 
of  their  running  off,  and  the  dung  is  placed  in  a  situation 
which  is  favourable  to  its  decomposition,  a  very  active 
compound  is  produced,  which,  after  having  undergone  its 
first  fermentation,  is  entirely  freed  from  that  acrid 
quality  which  the  dung  of  swine  is  said  to  possess. 

In  most  farming  establishments  the  quantity  of  dung 
produced  by  poultry  is  but  small;  but,  on  the  other 
hand,  this  dung  is  very  active  and  of  great  value.  It  is 
very  different  from  that  of  quadrupeds,  and  contains  a 
pecnliar  substance  which  seems  to  be  mainly  composed 
of  albumen.  We  possess  an  exact  analysis  of  this  kind 
of  manure  made  by  Yauquelin.  This  chemist  discovered 
a  marked  difference  between  the  dung  of  cocks  and  that 
of  breeding  hens ;  a  difference  which  does  not  extend  to 
hens  which  do  not  lay  eggs.  Poultry  dung,  although  used 
in  small  quantities,  exerts  a  surprising  effect,  provided 
that  special  care  is  taken  to  divide  it  minutely ;  but  this 
effect  is  much  less  sensible  where  the  dung  is  placed  in 
the  ground  in  large  lumps. 

In  order  to  make  manure  derived  from  this  dung 
usefid,  it  is  necessary  to  divide  it  as  minutely  as  possible, 
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and  spread  it  over  the  ground  without  burying  or 
covering  it  up. 

Human  excrements,  or  nightsoil^  are  known  to  make  a 
very  active  manure ;  tiiey  differ  essentially  in  composition 
from  those  of  all  domesticated  animals.  Their  own 
quality  probably  varies  according  to  the  food  from  which 
they  are  produced.  It  is  an  undeniable  fact  that  the 
excrements  voided  by  human  beings  who  live  chiefly  on 
animal  food,  are  much  more  active  and  efficient  as 
manure,  than  those  which  proceed  from  persons  whose 
diet  is  principally  composed  of  vegetables. 

Those  who  know  how  to  turn  these  foecal  matters  to 
the  greatest  possible  account,  and  can  surmount  the 
disgust  which  the  use  of  them  occasions,  prefer  them  to 
all  other  kinds  of  manure.  It  has  been  asserted  that  the 
excrements  of  a  man  are  capable  of  producing  a 
quantity  of  v^table  matter  sufficient  for  his  own  sup- 
port, but  it  is  easy  to  see  that  this  assertion  is  greatly 
exaggerated.  There  is,  however,  no  doubt  that  if  these 
excrements  were  carefdlly  collected,  and  turned  to  the 
greatest  possible  account,  the  quantity  of  aliment  ob- 
tained from  their  use  would  be  so  great,  that  Europe 
would  be  capable  of  supporting  another  peculation  of 
human  beings.  At  present,  they  are  generally  left  to 
decompose,  vdthout  being  turned  to  any  account;  or 
are  carried  off,  by  drains,  to  large  rivers,  and  thus  to 
the  sea. 

The  disgust  occasioned  by  the  use  of  nightsoil  arises, 
in  part,  from  the  offensive  smell  which  it,  at  first,  gives 
out,  and  from  a  prejudice  to  which  this  disgust  has  given 
rise;  viz.,  that  manure  thus  formed  communicate  an 
unpleasant  flavour  to  the  plants  which  are  nourished 
by  them.  Another  cause  of  objection  arises  from  most 
persons  being  unacquainted  with  the  proper  manner  of 
using  this  kmd  of  manure,  to  which  cause  most  of  the 
bad  effects  which  it  produces  may  be  attributed ;  at  all 
events,  it  does  not  yield  benefits  proportionate  to  the 
trouble  which  it  occasions. 

Nightsoil  produces  surprising  effects  when  carried  to 
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the  land  before  its  fermentation  is  completed  and  spread 
over  it  with  care.  The  best  way  of  using  it  is  to  form 
it  into  a  kind  of  compost^  by  mixing  it  with  other 
substances,  and  especially  by  making  it  into  heaps 
with  turf,  and  adding  a  small  quantity  of  burnt  lime. 
By  this  means  the  superfluous  enei^es  are  reduced  to 
the  requisite  standard,  and  the  effect  extended  over  a 
greater  space,  without,  however,  there  being  any  danger 
of  the  energy  of  the  active  matters-  which  it  conti^s 
being  lost  or  impaired  by  this  division.  This  manure 
then  loses  its  foetid  odour,  and  becomes  divided  and 
mixed  up  with  the  other  substances  and  forms  a  fertile 
soil.  The  best  way  of  using  it  is  to  spread  it  over  the 
ground  without  covering  or  burying  it.  It  should  be 
mixed  up  several  times,  and  all  the  substances  thoroughly 
mingled  together  before  it  is  used. 

When  nightsoil  is  spread  over  the  heaps  in  which  the 
dung  of  various  kinds  of  cattle  is  collected,  as  is  generally 
the  case  in  places  where  these  matters  are  not  altogether 
thrown  away,  it  does  not  produce  an3rthing  like  that 
effect  which  might  be  expected  fix)m  it  if  it  were 
more  divided. 

Lai^e  quantities  of  nightsoil  may  be  obtained  in  towns ; 
sometimes  it  may  even  be  obtained  gratis,  but  even 
then  the  carriage  of  it  renders  it  expensive.  In  the 
country,  in  farms  and  villages,  it  is  always  advan- 
tageous to  prevent  the  loss  and  evaporation  of  this  matter; 
for  this  purpose  it  should  be  coUected  in  privies,  whence 
it  may  be  taken  when  required,  and  mixed  up  with  earth 
dug  from  ditches  and  a  small  quantity  of  quicklime. 
Tfajs  mode  of  proceeding  prevents  the  disgust  which  would 
be  occasioned  by  seeing  human  excrements  lying  about 
the  buildings  and  hedges. 

In  the  neighbourhood  of  Paris  there  is  a  large  establish- 
ment in  which  a  very  active  manure  is  manufactured  from 
nightsoil.  It  is  made  in  the  form  of  powder,  and  for 
that  reason  is  csHeA  poudrette.  The  excrementitial  matter 
is  placed  on  an  inclined  plane  covered  with  stone  slabs, 
and  there  made  into  heaps  in  order  that  it  may  ferment. 
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and  when  dry  is  spread  out  oyer  a  greater  extent  of  sur- 
face :  a  harrow  is  then  passed  over  it  to  break  it  up ;  it 
is  subsequently  placed  under  cover,  where  it  is  frequently 
heated  afresh  and  thoroughly  dried.  It  is  then  reduced 
to  powder,  which  resembles  brown  tobacco  in  appearance, 
and  sold  to  farmer^,  and  particularly  to  gardeners,  who, 
to  judge  from  the  price  which  they  pay  for  it,  certainly 
must  derive  immense  benefit  from  the  use  of  it. 

The  inhabitants  of  Belgium  alsa  make  great  use  of  this 
kind  of  manure.  They  import  and  procure  it  from  con- 
siderable distances  even  in  the  form  of  a  paste,  and  go  to 
fetch  it  in  carts  and  boats  without  caring  for  the  offensive 
odour  which  it  exhales.  They  either  use  it  in  the  fonn 
of  compost,  or  mix  it  with  a  large  quantity  of  water.  It 
is  highly  valued  in  China  and  Japan,  and  hence  has  been 
called  ''  Japan  manure.'' 

We  now  return  to  the  processes  connected  with  stable 
manure,  the  largest  and  most  important  part  of  which  is 
frumished  by  the  homed  cattle. 

The  dung  of  homed  cattle  is  usually  collected  by  mix- 
ing it  with  straw.  Even  though  it  might  be  advisable  to 
depart  from  this  method  for  the  sake  of  having  the  cattle 
more  warmly  lodged,  and  providing  them  with  more  com- 
fortable beds,  even  if  this  method  should  not  be  attended 
with  the  greatest  possible  convenience,  it  is  nevertheless 
to  be  preferred,  because  the  mixture  accelerates  the  de- 
composition of  the  straw,  prevents  the  evaporation  of  the 
dung  and  its  volatile  ingredients,  and  therefore  contri- 
butes to  increase  its  goodness.  The  tubes  of  the  straw 
in  particular  absorb  the  hquid  portions  of  the  urine, 
which  there  deposit  their  most  active  and  efficient  parts. 

There  are  a  great  many  different  methods  of  storing 
up,  and  preserving  this  kind  of  dimg.  Some  persons 
keep  it  for  a  considerable  period  in  the  cow-house,  cover- 
ing it  every  now  and  then  with  a  fresh  layer  of  straw ;  it 
thus  accumulates  to  a  considerable  height,  so  that  the 
cattle  are  soon  raised  above  the  rack.  To  obviate  this 
inconvenience,  moveable  cribs  are  made  which  can  be 
raised  at  pleasure.    This  method  is  resorted  to  merely 
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for  oonvenience  sake ;  it  avoids  the  i^cessity  of  clearing 
out  the  dung  as  often  as  would  otherwise  be  necessary, 
enabling  the  farmer  to  cart  it  all  at  once,  and  thus  saves 
trouble.  It  is  thought  too,  that  the  quality  of  the  manure 
is  improved  by  this  method.  The  process  of  decomposi- 
tion is  commenced  by  the  action  of  the  moisture  naturally 
contained  in  the  dung,  and  as  it  is  then  less  exposed  to 
the  atmospheric  air,  it  loses  little  or  nothing  by  evapora- 
tion; it  even  absorbs  the  dense  vapours  which  exhale 
fix)m  the  cattle  and  collect  near  the  ground.  These  facts 
are  indisputable,  and  the  fear  entertained  by  some  persons 
that  the  vaporous  exhalations  arising  firom  the  dung  may 
be  injurious  to  the  animals,  is  quite  as  groundless.  There 
is  no  offensive  smell  observable  in  the  stables ;  the  air 
contained  in  them  is  always  perfectly  pure  and  respirable 
provided  that  they  are  properly  ventilated ;  which,  by  the 
way,  is  generally  the  case.  The  manure  thus  obtained, 
especially  that  which  constitutes  the  lower  stratum,  is  of 
an  excellent  quality ;  and  by  the  time  that  it  is  removed 
firom  the  cow-house  it  has  passed  that  stage  of  fermenta- 
tion in  which  it  evaporates  most  quickly,  its  volatile  parts 
having  already  entered  into  combination  with  the  solid 
matt^. 

But  this  method  cannot  well  be  employed  when  the 
cattle  are  supplied  with  a  considerable  quantity  of  food 
composed  chiefly  of  succulent  and  juicy  vegetables,  unless 
they  are  allowed  an  enormous  quantity  of  straw  for  litter ; 
for  the  amount  of  dung  produced  by  cattle  receiving  this 
kind  of  food  is  so  great,  that  its  moisture  cannot  be  pro- 
perly absorbed  by  the  litter,  and  consequently  the  cattle 
sink  into  it,  and  are  always  standing  in  a  slough. 

In  order  to  realize  all  the  advantages  attendant  on  keep- 
ing the  dung  in  the  stable,  and  at  the  same  time  to  avoid 
the  inconveniences  just  mentioned,  the  mode  of  construc- 
ting stables  or  cow-houses  mentioned  by  Schwertz  in  the 
second  volume  of  his  "  Agriculture  of  Belgium,*'  is  cer- 
tainly very  convenient.  By  the  side  of  the  space  assigned 
to  the  cattle,  and  behind  them,  is  a  space  at  least  as  broad 
as  that  which  they  occupy,  but  a  little  lower ;  it  is  in  this 
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space  that  the  dung  is  deposited  as  it  is  removed  from 
under  the  cattle.  It  is  here,  too,  that  the  urine  and  the 
moisture  of  the  stables  collect.  In  the  same  place  the 
dung  usually  undergoes  decomposition,  and  thence  it  is 
carried  directly  to  the  fields  which  it  is  destined  to  manure. 
Were  it  not  that  in  the  greater  number  of  agricultural 
establishments  the  adoption  of  this  method  is  prevented 
by  the  expense  which  the  erection  of  such  buildings  would 
entail,  an  expense  which  would  be  double  that  of  those 
which  ai«  in  common  use.  this  method  would  decidedly 
merit  the  preference  over  all  others,  and  would  be  worthy 
of  universal  adoption.  If  the  stables  are  sufficiently  large 
to  admit  of  the  dung  being  left  in  heaps  behhid  the  cat^ 
for  a  week  or  a  fortnight,  this  must  be  looked  upon  as  a 
great  advantage,  because  by  that  time  the  dung  wiU  have 
passed  that  stage  of  fermentation  in  which  its  evaporation 
goes  on  with  the  greatest  rapidity. 

The  dung  should,  therefore,  be  left  in  the  stable  as 
long  as  possible,  because  the  longer  it  remains  there,  the 
more  it  is  improved  in  quality.  But  this  consideration 
ought  always  to  be  regarded  as  subordinate  to  the  im- 
perious necessity  of  keeping  the  cattle  in  a  proper  state 
of  cleanliness,  and  the  stable  dry.  If  the  animals  are 
allowed  to  stand  in  a  state  of  filth,  much  more  will  be 
lost  by  the  diseases  entailed  upon  them  than  can  pos- 
sibly be  gained  by  the  increased  value  of  the  manure. 
Damp  stables  or  cow-houses  engender  serious  swellings 
and  inflanunation  in  the  thighs,  which  we  know,  from 
experience,  often  turn  out  fatally.  It  is  also  a  well  at- 
tested fact,  that  when  cows  are  badly  housed  and  not 
properly  littered,  their  milk  becomes  bad. 

If  the  dung  is  suffered  to  remain  under  the  cattle, 
great  care  must  be  taken  that  it  does  not  collect  in  larger 
quantities  under  their  hind,  than  under  their  fore-feet, 
because,  in  such  a  case,  the  animals  will  be  placed  in  an 
attitude  which  is  altogether  contrary  to  their  nature. 
This  inconvenience  is  the  more  likely  to  happen  because 
the  excrements  fall  behind  the  cattie,  and,  consequently, 
the  cow-herd  strews  a  greater  quantity  of  straw  there  in 
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order  to  cover  them.  Hence^  then,  it  is  very  evident  that 
it  is  only  when  the  cattle  are  fed  on  dry  food  that  it  is 
possible  to  leave  the  whole  of  the  dung  under  them ; 
unless,  indeed,  the  stable  is  floored  with  planks,  and  has 
beneath  it  a  hollow  space  into  which  the  water  can  run 
through  the  interstices  of  the  boards.  This  last-named 
method  is  pursued  in  countries  in  which  the  dung  is  of 
but  trifling  value,  and  where,  consequently,  but  httle  im- 
portance is  attached  to  it. 

But  the  practice  usually  adopted  is  to  carry  the 
manure  at  once  from  the  stables  to  places  destined  for  its 
reception,  where  it  is  allowed  to  remain  for  a  certain 
period  in  heaps  of  various  sizes,  previously  to  its  being 
carried  to  the  land  which  is  to  be  manured. 

These  receptacles  for  manure  are  arranged  in  various 
ways.  Sometimes  they  are  lai^e  excavations,  and  then 
they  form  actual  dung-pits.  Tbia  form  is  positively  in- 
jurious, not  only  because  the  moisture  which  collects  in 
these  pits  checks  the  fermentation  and  decomposition  of 
the  manure,  but  also  because  the  manure  is  too  much 
shut  out  from  contact  with  the  atmosphere.  *  Besides,  this 
arrangement  renders  the  carting  off  of  the  dung  an  opera- 
tion of  much  greater  difficulty,  the  manure  frequently 
being  so  saturated  with  moisture  that  its  most  fertilizing 
parts  ooze  away  drop  by  drop  as  it  goes  along  the  road. 
Indeed,  the  inconveniences  attending  these  dung-pits  are 
so  great  and  manifest  that  they  are  rarely  used  as  recep- 
tacles for  the  dung  of  homed  cattle,  excepting  in  places 
where  there  is  not  sufficient  space  to  allow  of  the  manure 
being  spread  out  and  made  into  heaps. 

Some  persons,  aware  of  the  disadvantages  attendant  on  a 
very  damp  situation,  have  recourse  to  the  opposite  extreme, 
and  lay  their  dung  on  a  flat  or  even  on  an  elevated  sur- 
face; but  in  such  situations  it  loses  too  much  of  its 


*  So  far  from  coDaidering  it  any  diaadvantage  to  keep  the  dung  shat  up,  at 
least  to  a  certain  degree,  from  all  contact  with  the  atmospheric  air,  lam  rather 
inclined  to  leeommend  such  a  coarse  of  proceeding ;  provided  that  at  the  same 
time  a  quantity  of  urine  and  water  be  left  in  it  sufficient  to  favonr  its  fermenta- 
tion and  decomposition,  bat  not  so  great  as  to  retard  either  of  these  processes* 
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moisture,  and  becomes  deprived  of  its  most  active  ingre- 
dients by  evaporation. 

The  most  advantageous  arrangement  seems  to  be  to 
have  the  place  in  which  the  dung  is  to  be  kept  alightiy 
hollowed  out.    There  should  be  a  trifling  indmalion  on 
one  side  tovrards  the  centre,  and  at  the  bottom  of  this 
an  opening  through  which  the  superfluous  fluid   may 
escape  into  a  basin  or  reservoir  prepared  for  its  reo^- 
tion.^    The  whole  should  be  surrounded  with  a  raiaed 
border  to  prevent  the  admixture  of  moisture  from  other 
sources,     where  the  influx  of  extraneous  water  or  fluid 
can  be  entirely  prevented,  the  humidity  of  the  dung  will 
rarely  become  too  great,  even  if  the  whole  quantity  of 
urine  running  from  the  stable  or  cow-house  is  mixed 
with  it,  provided  that  the  cattle  do  not  live  upon  very 
watery  food,  such,  for  example,  as  the  residue  of  the  dis- 
tillation of  brandy  from  grain.    Dung  absorbs  the  na- 
tural moisture  of  the  excrements  as  well  as  that  whidb 
falls  immediately  from  the  atmosphere,  and,  by  the  heat 
which  it  disengages,  causes  the  superfluous  portions  to 
evaporate.    I  am  convinced  that  the  best  way  of  turning 
the  urine  to  account,  is  to  incorporate  it  vnth  the  mixea 
dung  and  Utter.    The  amount  of  liquid  which  on  this 
plan  vrill  run  from  the  heap,  is  inconsiderable,  except- 
ing in  very  wet  weather,  when  it  will  be  collected  in 
the  reservoir  provided  for  that  purpose ;  and,  if  the  dung 
heap  is  laid  on  a  slope,  no  further  arrangement  is  neces- 
sary, as  the  moisture  will  drain  through  it  quite  suffi- 
ciently. 

It  has  been  proposed  to  construct  roofis  over  the  dung- 
heaps,  which  in  some  instances  have  been  carried  into 
effect.  These  roofe  are  intended  not  only  to  defend 
them  from  the  rain,  but  also  from  the  rays  of  the  sun ; 
but  they  present  considerable  difficulties  where  the  dung- 
heap  is  large ;  and  it  is  impossible  to  protect  the  loads 
of  manure,  as  they  are  brought  from  the  stables,  par- 


*  The  pits  intended  to  reoeiTe  the  arine  and  other  IJqnidi  proceeding  tnm 
manure,  are  commonly  termed/oiMt  H  lixSe,  axid  the  fluids  that  contahMd  are 
dUtinguished  by  the  name  of  IM$^^FtLmtfom  TitAira. 
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ticularly  as  the  same  load  should  consist  of  a  portion  from 
several  stables.* 

The  dung  heap  should  be  placed  at  one  extremity  of 
the  stable,  and  with  room  only  for  a  loaded  waggon  to 
pass  between.  The  road  to  it  should  be  paved,  and 
shghtly  elevated,  to  prevent  the  water  that  falls  from 
the  roof  of  the  stable  from  running  into  the  dung-pit ; 
this  water  should,  therefore,  be  carried  off  in  a  different 
direction.  Covered  drains  should  pass  under  the  road, 
to  convey  from  the  stable  into  the  manure,  the  waste 
urine  that  has  not  been  absorbed  by  the  litter. 

If  the  dung  is  not  carted  till  it  attains  an  advanced 
degree  of  decomposition,  it  is  necessary  that  the  recep* 
tade  for  it  should  be  divided  into  several  compartments ; 
that  each  should  be  filled  and  emptied  in  its  turn :  or, 
otherwise,  fresh  dung  would  have  to  be  carted  with  that 
which  was  rotten,  or  much  time  would  be  lost  in  sepa- 
rating them. 

Sometimes  separate  places  are  appropriated  for  the 
reception  of  different  species  of  manure,  particularly  that 
from  horses  and  pigs,  and  sometimes  the  different  sorts 
of  manure  are  all  united  in  one  place.  When  the  soil 
varies  much  in  quality,  and  there  is  sufficient  space,  it 
would  be  well  to  separate  the  manure  heaps,  and  to  de- 
vote each  separate  heap  to  that  part  of  the  land,  to  which, 
as  we  have  before  shown,  the  manure  would  be  most 
appropriate.  Horse  dung  should  be  deposited  in  a  pit, 
or  narrow  deep  ditch,  not  only  to  preserve  the  moisture, 
and  to  keep  it  cool,  but  also  that  it  should  be  more  con- 
densed, and  less  exposed  to  the  atmosphere.  By  this 
means,  its  fermentation  and  putrefaction  will  be  rendered 
slower ;  and  the  mass  will  be  more  compact,  particularly 
if  from  time  to  time  care  is  taken  to  water  it ;,  and  if  it 
is  wished  still  further  to  retard  the  fermentation,  it  will 

*  Most  penons  who  recommend  new  methods  to  be  employed  In  agrlcalture 
or  nural  aftivs,  generally  oomtent  themselyes  by  eonsidering  the  effects,  with* 
out  comparing  them  with  the  expense  at  which  they  are  to  be  prodaced.  In 
this  case,  it  is  rery  doubtfiil  whether  the  expense  of  saeh  a  construction,  and 
the  aanoal  charge  to  keep  It  in  repair,  considering  the  constant  exposnre  to  the 
hot  vapours  arising  from  the  dung,  would  not  more  than  coonterfoalance  any 
adTAiitagee  to  be  deri? ed  fktMii  it^FBBKCH  Tkavs. 
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be  well  to  mingle  with  it  the  dung  and  urme  from  hogs. 
In  this  manner  the  manure  from  these  latter  animals, 
which  is  cold,  and  not  readily  fermented,  becomes  quickly 
decomposed ;  and  the  mixture  of  the  two  will  form  a 
very  valuable  compost. 

In  ordinary  circumstances  it  is  more  convenient  to 
mingle  the  cQfferent  species  of  dung  uniformly  in  the 
heap,  so  that  the  defects  of  one  sort  of  manure  may 
correct  those  of  another ;  and  the  result  will  be  a  regular 
and  weU*digested  compound.  It  is  a  general  custom  to 
keep  the  manuro  firom  sheeo  separate;  and  in  nuiny 
rural  districts  the  sheep-fold  is  separated  from  the 
other  buildings,  and  the  dung  is  left  und^  the  animals 
all  the  winter,  taking  care  to  cover  it  with  fresh  straw, 
that  they  may  lay  dry.  The  removal  of  the  dung  of 
sheep  during  winter  causes  great  inconvenience,  even 
when  the  sheep  leave  the  fold  during  the  day,  for  when 
the  dung  is  accumulated  and  removed,  it  exhales  strong 
ammoniacal  vapors,  which  much  disturbs  the  sheep  when 
they  return  to  the  fold. 

However,  if  it  can  be  so  arranged  as  to  avoid  these 
inconveniences,  much  benefit  wiU  be  derived  from  ming- 
ling the  dung  of  sheep  with  that  of  other  animals ;  and 
all  who  do  so,  are  sensible  of  the  advantage. 

The  experiments  which  I  have  tried,  and  published 
in  the  first  volume  of  '*  L'JrcAive  d'Humdstadty '  and  the 
observations  that  I  have  since  made  on  the  subject, 
have  fiiUy  convinced  me,  that  manure  acquires  more 
strength,  and  diminishes  less  in  bulk,  when  it  is  protected 
as  much  as  possible  from  the  atmosphere  during  fermen- 
tation, and  till  it  has  developed  the  greater  portion  of  the 
volatile  parts.  I  think,  therefore,  that  covering  it  with 
earth,  where  it  does  not  cause  too  much  labour,  is  useful; 
but,  as  it  is  always  attended  with  inconvenience,  it  will 
be  found  sufficient  to  spread  the  manure  evenly,  on  a 
surface,  proportioned  to  the  quantity  to  be  deposited. 
As  long  as  tne  fresh  manure  remains  at  the  surface  of 
the  heap  it  does  not  sensibly  ferment,  and  it  prevents 
the  portion  beneath  from  coming  too  much  iu  contact 
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with  the  atmosphere ;  the  gases  which  disengage  them- 
selves, with  the  exception  of  the  ammonia,  which  in  such 
a  situation  is  but  slightly  developed,  are  heavier  than 
atmospheric  air;  they,  therefore,  remain  above  in  the 
upper  layer  of  the  heap,  which  prevents  their  being  lost : 
and  it  is  very  probable  that  they  are  again  absorbed  and 
form  new  combinations.  There  is  no  sensible  smell  from 
a  dung-heap  thus  constructed.  Air  collected  inmiediately 
above  the  heap  has  hardly  any  effect  on  lime  water,  nor 
does  the  application  of  nitric  acid  discover  any  ammo- 
niacal  vapours ;  it  is  only  on  the  turning  over  the  manure 
that  these  effects  are  produced.  This  proves,  that  whilst 
removing,  much  carbonic  acid,  'azote,  and  hydrogen  gas 
is  disengaged ;  but  that  whilst  it  remains  stationary,  and 
partly  protected  from  the  atmosphere,  these  gases,  instead 
of  being  evaporated,  merely  enter  into  new  combinations. 

It  is  of  great  consequence  that  the  dung  should  be 
equally  spread  over  the  whole  surface,  and  not  thrown  on 
in  separate  heaps ;  for  between  these  heaps  there  will 
always  be  vacant  places,  which  will  soon  engender  mould, 
which  much  deteriorates  the  quaUty  of  the  manure. 
Manure  thus  deposited  is  much  improved  by  being  con- 
densed ;  it  is,  therefore,  a  good  plan  to  surround  the 
heap  with  a  balustrade,  so  that  the  cattle  can  be  driven 
over  it.  I  am  aware,  that  some  authors  consider  this 
practice  as  detrimental;  but  I  cannot  agree  in  their 
opinion,  having,  from  a  place  where  several  carts  passed 
every  day  over  the  heap,  obtained  manure  of  the  very 
best  quahty,  and  perfectly  decomposed.  When  the  dung- 
hill has  arrived  at  a  height  of  five  or  six  feet,  it  is  well  to 
cover  it  with  a  coating  of  earth  or  turf,  which  will  absorb 
the  vapours  as  they  rise ;  and  when  the  manure  is  carted, 
the  turf,  which  is  not  entirely  decomposed,  should  be 
placed  at  the  bottom  of  the  pit,  when  it  will  become  a 
very  rich  soil. 

To  prevent  the  loss  of  any  of  the  Uquid  parts  of  the 
manure,  it  has  been  recommended  to  have  the  floor  of 
the  dung-heap  paved,  or  even  cemented,  that  they  may 
not  filter  into  the  earth.    If  the  soil  is  clayey,  this  is 
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perfectly  imnecessary.  In  constractmg  a  new  recep- 
tacle for  manure  on  a  sandy  soil,  it  may  be  of  service; 
but  in  an  old  place  where  the  earth  has  once  become 
saturated,  it  will  not  imbibe  more  ;  even  on  a  sandy  soil 
I  have  found,  on  removing  a  dung-heap  situated  on  white 
sand,  that  for  the  depth  of  about  one  foot  the  sand  had 
become  perfectly  black,  but  below  it  the  separation  was 
complete,  and  the  sand  remained  pure  and  white. 

After  having  removed  one  heap,  and  when  commencing 
a  new  one,  such  vegetable  substances  as  are  most  diffi- 
cult of  decomposition  should  be  plaoed  below,  such  as 
the  leaves  of  trees,  weeds,  the  stalks  of  plants,  in  short 
anything  that  will  best  absorb  the  juices  £ix)m  the  dung, 
and  which  after  putrefaction  will  form  good  manure.  In 
Switzerland,  where  great  care  is  given  to  aU  the  manipu- 
lations, dung  made  from  straw  Utter  is  put  in  regular 
heaps,  whilst  the  urine,  after  being  collected  as  it  issues 
from  the  stable  in  a  trench  provided  for  the  purpose, 
is  used  separately.  They  form  the  outside  of  the  heap 
of  the  most  strawy  part  of  the  dung,  and  for  this 
purpose  they  fold  it  vnth  a  fork  in  such  a  way  that  the 
dung  is  shut  off  from  contact  vnth  the  atmosphere. 
These  dung-hills  are  elevated  five  or  six  feet,  and  arranged 
with  the  greatest  care,  so  as  to  have  the  appearance  of 
straw  hives ;  because,  on  the  outside  nothing  is  seen  but 
the  folded  straw,  which  is  arranged  with  the  most  perfect 
uniformity.  In  dry  weather  they  water  these  heaps,  or 
pour  over  them  the  liquid  from  manure,  in  order  that 
they  may  be  kept  sii^dently  moist  for  fermentation. 
The  manure  enclosed  in  these  heaps,  although  deprived 
of  a  portion  of  the  urine,  becomes  very  excellent,  and  re- 
sembles a  species  of  confection  such  as  we  have  before 
stated  is  known  under  the  name  of  black-butter.  This 
subject  is  certainly  well  worth  the  trouble  of  the  experi- 
ment to  determine  the  advantages  of  one  method  over 
the  other. 

There  exists  great  difference  of  opinion  as  to  the  time 
when  manure  should  be  carted  into  the  fields,  and  the 
state  in  which  the  manure  should  be.     Most  agricultural 
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writers  are  of  opinion  that  it  should  not  be  carted  till  it 
is  entirely  decomposed^  when  the  tissue  of  the  straw  has 
lost  its  aggregation  without  heina  entirely  destroyed, 
when  it  has  much  the  consistence  of  butter  or  &t.  Dung 
attains  this  state  in  a  shorter  or  longer  time^  according  to 
the  degree  of  moisture  and  heat ;  in  summer  eight  or  ten 
weeks  will  be  sufficient,  whereas  in  winter  it  will  require 
twenty  or  more.  Dung  which  in  this  state  has  entirely 
lost  its  heat  of  fermentation,  gives  out  no  vapours  except 
when  being  removed,  at  which  time  it  has  a  fetid,  rotten 
smell,  and  afterwards  a  smell  of  musk;  its  colour  is 
yellowish,  which  soon  becomes  brown  by  exposure  to  the 
Ik.  When  it  iB  spread  upon  the  laifd  it^tLomesthe 
appearance  of  burnt  peat ;  it  speedily  absorbs  moisture 
and  falls  to  pieces,  when  it  can  be  eeusily  mingled  in  a 
uniform  manner  with  the  soil.  Others  give  the  prefer- 
ence to  long  dung  not  decomposed,  and  would  lutve  it 
carted  immediately  from  the  stable  to  the  land. 

If  thia  dung  has  been  subject  to  fermentation  in  the 
stable,  where  in  winter  from  the  greater  warmth  fermenta- 
tion will  be  more  rapid  than  in  the  dung  heap,  it  will 
resemble,  in  a  greater  or  less  degree,  decomposed  manure. 
Sometimes  also  fresh-made  Utter  is  carried  into  the  field, 
and,  as  much  as  possible,  buried  in  the  soil ;  and  it  has 
been  thought  to  produce  more  sensible  effects  than  fer- 
mented dung.  For  heavy,  tenacious  soils,  particularly 
where  much  manure  is  employed,  this  last  process  is 
doubtless  the  best;  but  great  care  must  be  taken  to 
bury  it  well  in  the  furrow,  where  the  dung  will  of  itself 
ferment  and  communicate  its  heat  to  the  soil,  whilst  the 
straw  will  render  it  light  and  penetrable  to  the  gases 
engendered.  By  means  of  the  ammonia  which  it  pro- 
duces, it  acts  strongly  upon  the  insoluble  mould 
which  these  soils  often  contain,  and  produces  several 
effects,  of  which  one  of  the  principal  is  to  bring  into 
action  the  nutritive  portions  of  the  soil  which  it  before 
contained,  and  which  efiect  decomposed  manure  pro- 
duces in  but  a  very  imperfect  degree.  On  the  other  hand, 
little  benefit,  and  sometimes    even    inconvenience,    is 
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derived  from  undecompbsed  manure  on  light,  poor 
lands  which  contain  but  little  moisture,  and  consequently 
require  all  that  could  be  conununicated  to  them  by  the 
manure.  Its  bad  effects  are  more  particularly  visible 
when  it  has  been  buried  so  shortly  before  seed-time,  as 
not  to  have  time  to  become  decomposed ;  if  dry  weather 
follows,  the  plant  will  suffer  still  more  from  the  neat ;  and 
if  wet  weather  ensues,  the  plants,  it  is  trae,  will  grow 
more  rapidly,  but  they  will  be  yellow  and  weak,  and  yield 
but  an  imperfect  crop :  they  appear  to  have  had  too 
much  hydrogen  and  not  enough  carbon.  When  the 
dung  becomes  dried  up  on  the  land,  after  having  been 
covered  up,  it  takes  many  years  to  reduce  it  into  fertiliz- 
ing earth,  because  it  cannot  enter  into  fermentation,  but 
merely  falls  to  pieces.  This  fact  has  given  rise  to  the  fol- 
lowing maxim — ^that  dung  which  produces  no  effect  on 
the  first  crop  will  produce  none  on  the  second.  It  is, 
therefore,  of  the  greatest  consequence  to  cart  and  plough 
in  the  manure  in  a  state  suited  to  the  wants  of  the  soil. 

My  own  experience,  as  well  as  theory,  leads  me  to  the 
conclusion,  that  it  is  very  detrimental  to  remove  manure 
whilst  in  a  high  state  of  fermentation ;  because  at  that 
period,  an  essential  part  of  some  of  its  most  active  properties 
would  evaporate ;  but  before  strong  fermentation  has  com- 
menced, or  after  it  has  subsided,  it  appears  to  lose  httle 
by  exposure  to  air,  beyond  what  it  regains  in  another 
manner. 

There  are  visible  advantages  attending  the  spreading 
upon  the  land  fresh  strawy  manure,  and  to  leave  it  till 
the  ploughings  of  spring  commence,  taking  care,  how- 
ever,  that  the  water .  does  not  wash  away  the  juices,  and 
carry  them  beyond  the  field,  but  that  it  merely  allows 
them  to  penetrate  the  earth. 

This  method  of  covering  the  soil  during  winter,  ren- 
ders it  much  more  friable,  and  remarkably  fertile.  I 
have  often  seen  the  washed,  but  not  rotten  straw,  thus 
left  on  the  ground,  removed  to  form  fresh  litter,  and 
nevertheless,  the  soil  from  which  this  straw  has  been 
collected  appeared  as  perfectly  .manured  as  if  all  the 
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straw  had  been  decomposed.  Meadows  are  often  ma- 
nured in  this  manner.  I  have  so  often  seen  the  good 
effect  of  short  or  long  dung  thus  spread  over  beans  and 
peas,  and  left  there  during  their  growth,  upon  hot  light 
land,  that  I  have  no  doubt  of  its  advantage  on  these  two 
crops,  particularly  if  they  have  been  late  sowed.  But 
what  is  still  more  remarkable  and  difficult  to  explain,  is 
that  the  following  crops  on  land  treated  in  this  manner 
are  also  superior  to  those  on  which  a  larger  quantity  of 
decomposed  manure  has  been  ploughed  in.  After  harvest 
the  stubble  should  immediately  be  broken  up  and  covered 
with  earth. 

In  1808,  I  sowed  trefoil  with  spring  turnips  upon 
some  land  which  I  afterwards  strewed  with  fresh  litter. 
In  the  autumn  of  1809,  the  trefoil  was  broken  up  and 
sowed  with  rye,  which,  in  £he  spring  of  1810,  was  far 
superior  to  a  neighbouring  field  which  had  been  manured 
in  the  summer  upon  the  fallow.  From  many  experi- 
ments tried  by  myself,  as  well  as  other  agriculturists,  it 
appears  nearly  beyond  doubt  that  dung  which  has  passed 
the  highest  state  of  fermentation  loses  nothing  of  its 
quahty,  but  improves  even  during  hot  diy  weather.  This 
assertion  may  appear  incredible  to  those  who  have  had 
no  experience  on  the  subject,  and  I  was  myself  of  the 
same  opinion,  till  my  attention  was  drawn  to  it  by  some 
practical  farmers  of  Mecklenburg,  who  appeared  to  have 
proved  the  contrary.  The  strong  smell  occasioned  by 
spreading  manure,  leads  to  the  opinion  that  the  evapora- 
tion from  it  must  be  very  considerable ;  but  when  we 
consider  that  a  few  grains  of  musk  will  for  years  continue 
to  perfume  the  atmosphere  surrounding  it,  without  sen- 
sibly diminishing  its  weight,  it  is  permitted  us  to  doubt 
whether  the  juices  evaporated  from  the  manure  are  very 
considerable ;  and  if  I  may  beUeve  my  own  experience,  it 
does  not  diminish  its  weight.  There  is  no  doubt  that 
whilst  in  a  moist  state  it  undergoes  several  decompo- 
sitions, because  it  absorbs  oxygen,  and  gives  out  carbonic 
acid  gas,  which  is  again  absorbed  by  the  soil,  and  tends 
to  amend  it. 
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I  appears,  therefore,  that  there  is  no  solid  ground  for 
objection  to  leaving  the  manure  uncovered  on  the  land 
for  some  time ;  but  if  the  field  lays  on  a  declivity,  there 
will  be  the  risk  of  the  juices  being'washed  off  the  land 
by  heavy  rains. 

The  practice  of  leaving  the  manure  on  the  land  in 
small  heaps,  as  it  is  unloaded  from  the  carts,  is  veiy 
p^nicious ;  and  if  it  has  not  yet  undergone  fermentation, 
it  will  be  attended  with  great  loss,  the  wind  canying 
away  the  volatile  parts,  beiides  which  the  decomposition 
will  be  very  irregular,  the  centre  of  the  heap  bemg  en- 
tirely decomposed,  whilst  the  exterior  will  be  hardly 
affected.  The  most  valuable  portion  of  the  juices  will 
be  absorbed  by  the  soil  immediately  beneath  the  heap, 
rendering  that  part  too  rich,  which  the  greatest  care  in 
roreading  the  manure  cannot  avoid ;  and  the  places  where 
these  heaps  have  been,  will  be  marked  by  the  rank 
growth  of  the  crop,  often  for  several  years,  whilst  the 
surrounding  parts  present  an  impoverished  appearance. 
It  should,  tiierefore,  be  made  an  invariable  rule,  that  the 
manure  should  be  spread  as  soon  as  deposited  from  the 
cart. 

The  proper  time  for  carting  manure  varies  much 
with  the  circumstances  and  economy  of  the  farm.  Where 
the  triennial  course  with  a  fallow  is  followed,  the  time 
for  carting  is  between  the  spring  sowing  and  harvest ; 
the  dung,  therefore,  consists  of  that  which  has  been  col- 
lected during  winter,  which  in  those  farms  where  the 
cattle  are  dnven  into  the  stable  during  the  night,  has, 
in  addition,  the  nightsoil  of  the  summer  prece£ng,  and 
of  the  same  spring ;  the  greatest  part  of  this  manure  is, 
therefore,  entirely  decomposed;  that  which  was  last 
placed  upon  the  manure  heap  being  the  only  unfer- 
mented  part.  The  careful  agriculturist  will,  therefore, 
use  those  different  sorts  of  manure  separately :  that 
which  is  fresh,  he  will  apply  to  the  damper  and  colder 
land,  whilst  the  other  portion  will  be  used  on  those  parts 
which  are  warmer  and  drier. 

Winter  manure  is  best  suited  for  seed  crops,  whilst 
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fresh  litter  is  particularly  adapted  to  potatoes,  especially 
in  clay  soils,  because  it  diniinishes  their  tenacity  and 
allows  the  plant  to  come  in  contact  with  the  atmosphere ; 
and  in  this  case  all  the  manure  should  be  put  in  the  row 
where  the  potato  is  planted,  as  we  shall  describe  in  its 
place.  Other  crops,  and  especially  cabbages,  do  better 
with  decomposed  manure;  hideed,  on  light  land,  this 
is  essential  to  their  success.  Afterwards,  tiie  manure  for 
beans  and  peas  may  be  carted,  and  this  can  either  be 
buried  or  spread  over  the  soil.  Fart  of  the  manure  col- 
lected since  the  middle  of  summer  may  be  used  for 
the  com  crops  of  autumn ;  though  in  this  mode  of  culti- 
vation these  crops  are  never  thoroughly  manured,  still 
an  additional  dressing  is  sometimes  of  benefit :  at  other 
times  this  part  of  the  manure  is  carried  on  to  the  stub- 
bles destined  for  faUow  crops  and  the  vegetables  of  the 
following  spring.  There  are  various  opinions  as  to  the 
time  when  manure  should  be  ploughed  into  the  fallows. 
Some  think  the  ploughing  before  the  last,  whilst  others 
think  this  practice  hurtful,  inasmuch  as  the  next  ploughing 
is  very  apt  to  bring  the  manure  to  the  surface.  For  my 
own  part,  I  am  of  opinion  that  it  is  decidedly  better  that 
it  should  be  carted,  so  as  to  be  buried  by  the  first 
ploughing,  if  this  ploughing  does  not  take  place  till  near 
the  middle  of  summer.  The  method  of  leaving  it  to  the 
last  ploughing  is  decidedly  bad,  and  one  of  the  principal 
causes  for  the  failure  of  a  crop ;  the  manure  can  never  be 
sufficiently  mixed,  but  remains  in  lumps,  which  in  some 
places  heats  too  much,  whilst  in  others  it  never  gets  de- 
composed, but  remains  nearly  in  the  same  state  for 
years.  This  causes  great  inequality  in  the  growth  of  the 
plants,  some  being  drawn  up  in  strong  gross  patehes, 
which  harbour  insects,  and  others  vermin,  and  are  very 
likely  to  be  cut  off  in  the  winter;  whilst  others  are 
weak  and  sickly.  Some  persons  are  prejudiced  against 
the  method  of  manuring  before  the  last  ploughing, 
from  the  idea  that  the  manure  loses  its  juices,  and 
favours  the  production  of  weeds.  On  the  contrary,  the 
seeds  and  roots  of  weeds  arc  much  better  destroyed  by 
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this  means ;  and  the  young  plants  buried  by  the  plough^ 
increase  the  fecundity  of  the  soil.  An  attentive  exami- 
nation of  these  facts  will  remove  this  prejudice,  which  has 
obtained  amongst  agriculturists  from  a  want  of  having 
paid  sufficient  attention  to  the  subject. 

The  proper  distribution  of  manure  is  of  such  import- 
ance, that  it  demands  the  utmost  care ;  a  too  abundant 
use  of  it  is  sometimes  as  detrimental  as  not  sufficient, 
from  its  causing  the  crops  to  be  laid ;  there  is  a  maximum 
of  quantity  which  should  be  employed,  and  to  exceed 
which,  is  attended  with  great  risk  of  spoiling  the  crop ; 
it  is  impossible  to  fix  this  quantity,  as  it  must  vary  with 
the  nature  of  the  soil.  Wet,  clay  land,  wSi  require  more 
manure  than  that  which  is  hot,  sandy,  and  calcareous ; 
but  heat  has  so  considerable  an  effect  on  the  crop,  that 
when  the  temperature  is  very  favourable  to  vegetation,  the 
quantity  of  manure  which,  in  ordinary  seasons,  would 
have  been  only  sufficient,  will  cause  the  blade  to  be  too 
thick;  it  follows,  therefore,  that  the  difference  between  the 
harvest  on  rich  and  on  poor  lands,  in  these  seasons,  is 
less  than  it  would  have  been  in  common  or  bad  seasons ; 
therefore,  when  manuring  for  an  inmiediate  crop,  it  is 
better  to  be  rather  below  than  above  the  maximum. 

Where  there  is  an  abundance  of  manure,  it  is  better 
not  to  manure  immediately  before  wheat,  but  rather  to 
manure  for  those  crops  which  are  never  injured  by  a  too 
profuse  vegetation,  such  as  most  of  the  root  crops,  with 
the  exception  of  potatoes,  which  may  be  over-manured ; 
also  maize,  cabbages,  and  such  vetches  as  are  cut  for 
green  fodder.  These  products  absorb  a  sufficient  portion 
of  the  juices  from  the  manure,  so  that  the  following  crop 
is  never  injured.  The  manure  loses,  in  a  greater  or  less 
degree,  not  only  its  heat  and  activity,  but  also  its  excess 
of  hydrogen  and  azote,  whilst  it  retains  nearly  all  its 
carbon. 

It  is,  however,  more  frequently  necessary  to  pay  atten- 
tion to  the  opposite  error,  to  see  that  those  fields  which 
require  manure,  should  at  least  have  the  full  minimum 
quantity  necessary  for  them ;  and  it  is  a  common  rule  in 
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this  case^  to  manure  fully  those  principal  fields  on  which 
we  may  the  best  rely  for  the  harvest  of  grain  and  straw, 
even  should  the  less  important  fields  be  passed  over  with- 
out manure.  It  is  but  too  often  that  this  rule  has  to  be 
brought  into  practice,  nevertheless  we  must  guard  against 
too  great  an  extension  of  it,  by  giving  to  the  principal 
fields  more  than  is  necessary,  and  by  this  means  retrench- 
ing from  those  which  have  the  greatest  want  of  it.  It  is 
true  that  the  larger  quantity  lavished  on  the  good  land, 
may  produce  more  iuunediate  advantage,  than  if  the  over- 
plus had  been  spread  on  poorer  land ;  but  the  depriva- 
tion of  manure  on  this  land,  will  injure  it  to  a  much 
greater  degree  than  will  be  compensated  for  by  the  more 
abundant  crop  on  the  good  soil.  Even  if  there  should 
be  a  sufficiency  of  manure  for  each  field,  attention  must 
be  paid  to  the  soil  of  each,  if  we  wish  to  keep  them  all 
at  the  same  point  of  cultivation. 

To  heavy  clay  lands  a  larger  proportion  of  manure 
must  be  given  at  a  time,  because  they  can  bear  it  without 
risk  of  the  crops  being  laid ;  whilst  a  smaller  quantity, 
instead  of  producing  an  effect  upon  them,  will  probably 
be  retarded  in  its  fermentation,  and  will  consequently 
remain  in  the  state  in  which  it  was  carried  on.  Upon  a 
Ught,  hot  soil,  the  manure  is  quickly  decomposed,  and  a 
very  abundant  supply  may  have  a  bad  efifect,  in  causing 
the  crops  either  to  fall  or  to  scorch  up.  The  lighter  land 
is,  the  more  it  gains  by  being  manured  frequently,  but 
with  small  quantities  at  a  time.  It  appears,  however,  an 
established  fact,  that  in  a  number  of  years  the  two  quali- 
ties of  soil  will  require  an  equal  proportion  of  manure. 

Manure  is  generally  reckoned  by  two  or  four-horse 
waggon-loads,  or  by  one-horse  cart-loads.  With  a  good 
team  a  four-horse  waggon-load  is  reckoned  at  20  cwt ;  a 
two-horse  load  at  14  cwt. ;  but  nothing  is  more  indeter- 
minate than  the  quantity  of  manure  loaded  into  a  waggon, 
as  it  depends,  not  only  on  the  strength  of  the  cattle,  but 
on  custom,  the  state  of  the  roads,  the  distance,  &c. 
The  weight  of  the  same  manure  will  also  vary  according 
to  whether  it  be  damp  or  dry ;  when  we  wish  to  regulate 
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the  quantity  of  manure  according  to  its  weiglit,  it  will  be 
necessary  to  weigh  a  load  from  time  to  tune,  so  as  to  arrive 
at  a  pretty  accurate  judgment  of  the  quantity  carted : 
this  operation  can  very  easily  be  managed  by  a  steel-yard, 
which  will  be  found  a  very  useful  instrument  in  rural 
economy,  20  cwt.  2,000  lbs.  (about  one  ton  English)  is  a 
medium  load  for  a  four-horse  waggon :  but  with  a  strong 
team  is  often  carried  in  the  summer  time,  and  on  good 
roads,  80  cwt.  3,000  lbs.* 

There  is  still  greater  uncertainty  in  estimating  manm;^ 
according  to  bulk,  because  it  depends  so  much  on  the 
degree  of  fermentation  it  has  undei^ne.  A  cubic  foot 
of  long  dung  (very  strawy  dung)  will  weigh,  perhaps,  not 
more  than  44  lbs. ;  whilst  a  cubic  foot  of  rotten  dung 
will  weigh  56  or  68  lbs. ;  therefore,  the  quantity  of  juices 
contained  in  the  manure  has  more  reference  to  weight 
than  to  bulk. 

To  an  acre  of  land,  five,  eight,  or  ten  loads  of  one  ton 
English,  is  often  employed — ^the  first  would  be  called  a 
light  dressing,  the  second  a  good  dressing,  and  the  third 
a  strong  dressing ;  and  would  amount  to  about  8  j^  ounces 
upon  a  square  foot. 

Carrying  the  manure  on  to  the  land  is  an  operation 
requiring  much  attention  to  the  number  of  hiuids,  of 
horses,  and  waggons,  to  be  employed ;  so  that  there  shall 
be  no  waiting  for  waggons  on  the  part  of  those  occupied 
in  filling  them ;  and  also  that  the  horses  may  be  kept 
constantly  employed,  and  ready  to  be  yoked  to  the  loaded 
waggon,  as  soon  as  they  return  with  the  empty  one ;  it 
is  impossible  to  say  how  many  persons  it  is  necessary  to 
employ ;  but  generally  one  man  and  a  half,  or  a  man  and 
woman,  to  each  team :  but  if  the  manure  is  in  a  con- 
densed state,  and  the  work  goes  on  fireely,  this  number 
will  hardly  be  sufficient.  The  proportion  of  manure  to 
be  deposited  in  the  field,  can  be  better  arrived  at  by 
separating  the  small  heaps  further,  or  placing  them 
nearer  to  one  another,  than  by  altering  their  bulk :  a  load 
of  one  ton  will  make  about  nine  small  heaps  of  249  lbs. 

'*'  And  even  4,600.^FBBircB  Tbans. 
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each.  It  will  then  be  easy  to  determine  the  distance 
these  heaps  should  be  separated  from  each  other,  so  as  to 
give  thp  required  proportion  per  acre.  Sometimes  it  is 
thought  advisable  to  manure  one  part  of  a  field  more  than 
another ;  the  high  parts  will  require  more  than  the  lower 
ground,  particularly  near  the  bottom  of  small  hiUs,  for 
the  juices  of  the  manure  from  these  hills  will  of  them- 
selves pass  to  the  lower  ground  surrounding  them.  It 
is  not  at  all  an  uncommon  thing  to  find  the  opposite 
carried  into  effect,  from  an  idea  that  manure  does  little 
good  upon  hills ;  and  the  labourers  are  not  unwilling  to 
foUow  a  plan  which  is  attended  with  less  trouble ;  it  is, 
therefore,  very  requisite  that  a  proper  person  should  be 
appointed  to  see  that  the  manure  is  deposited  in  the  pro- 
per places,  and  to  keep  the  teams  to  regularity  in  the 
distribution  of  their  time. 

When,  independently  of  the  labourers  employed  in 
carting,  there  are^  still  other  hands,  it  is  best  to  employ 
them  in  spreading  the  manure,  which  will  be  done  with 
more  facility  from  its  being  less  consohdated  in  the  little 
heaps,  which  is  a  still  further  motive  for  not  leaving  it  on 
the  land  without  spreading. 

It  is  very  essential  to  divide  and  scatter  the  dimg  well, 
there  must  therefore  be  no  want  of  labourers  for  this 
purpose,  and  an  intelligent  man  should  be  employed  to 
foUow  the  spreaders,  and  to  separate  any  lumps  of 
manure  which  they  may  have  neglected. 
'  It  is  also  necessary  to  see  that  the  manure  is  weU 
buried  by  the  plough,  for  which  persons  should  be 
employed  with  forks  and  rakes  to  follow  the  plough,  and 
to  separate  it  in  an  equal  manner  in  the  fun*ows,  when 
several  ploughings  are  to  follow ;  it  is  not  of  so  much 
consequence  if  a  little  litter  is  left  uncovered,  but  great 
care  should  be  taken  that  it  does  not  collect  in  front  of 
the  plough,  so  as  to  form  little  masses  in  some  parts, 
whilst  other  parts  are  deprived  of  it. 

In  some  countries,  it  is  the  custom  to  mix  the  litter 
with  all  kinds  of  vegetable  substances,  or  even  with  earth, 
and  to  leave  it  entirely  to  decompose  -,  by  this  means^ 
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the  liquid  and  volatile  parts  are  better  preserved ;  and  if 
the  addition  which  has  been  made  consists  of  turt  these 
parts  will  be  more  intimately  combined  with  the  earthy 
and  exercise  their  action  upon  it.  This  method  causes 
several  decompositions  and  combinations,  which  would 
not  otherwise  have  been  attained  till  a  much  later  period. 
It  is  not  even  beyond  probability  that  the  water  itself 
becomes,  in  part,  decomposed,  and  enters  into  these 
combinations  m  a  soUd  form. 

Sometimes  all  the  materials  of  which  the  compost  is  to 
be  made  are  brought  to  the  receptacle  for  manure,  and 
there  formed  into  a  heap,  or,  what  is  still  better,  the 
heap  is  made  in  the  field  where  it  is  to  be  employed, 
which  spares  a  double  carting  of  the  substances  collected 
on  the  dunghill. 

There  are  two  methods  of  forming  these  composts. 

fa).  The  several  matters  of  which  they  are  composed 
are  divided  into  different  layers,  and  placed  one  above 
the  other ;  at  the  bottom  of  the  heap  a  bed  of  turf  or  of 
earth  is  placed,  five  or  six  feet  larger  on  each  side  than 
the  extended  heap ;  then  a  layer,  about  a  foot  thick,  of 
the  fireshest  dung  that  is  to  be  had ;  above  this,  another 
layer  of  turfts  or  earth ;  if  there  are  any  other  matters 
capable  of  putrefaction,  they  are  placed  upon  this  bed, 
which  is  covered  with  another  layer  of  dung,  and  so  on, 
till  it  has  arrived  at  a  height  of  five  or  six  feet ;  it  is  th^ 
covered  with  another  layer  of  earth.  Quickhme  is  often 
mixed  with  these  composts,  but  the  Ume  must  not  be  in 
immediate  contact  with  the  dung,  because  it  causes  it  to 
decompose  too  speedily,  and  to  too  great  an  extent.  The 
lime  is  therefore  placed  between  two  layers  of  earth,  or 
between  the  earth  and  any  other  substances  which  are 
difficult  to  decompose,  such  as  the  leaves  of  trees,  and 
things  of  that  description.  When  the  sides  of  the  bed  of  the 
dunghill  have  become  saturated  with  the  liquor  from  the 
heaps,  they  are  turned  over,  and  spread  upon  the  surface. 
The  compost  then  heats,  and  fermentation  commences, 
and  it  is  left  till  this  fermentation  has  subsided.  When 
no  more  heat  is  felt  in  the  interior  of  the  heap,  it  is 
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turned  over,  so  that  the  part  which  was  above  becomes 
the  bottom,  and  that  which  fonned  the  sides  is  turned 
into  the  middle.  Sometimes  a  fresh  bed  of  earth  is 
placed  below  the  heap. 

The  heap  when  turned  over  is  made  long  and  narrow, 
resembling  a  roof,  in  order  that  it  may  be  more  exposed 
to  the  air ;  because  it  is  thought  that  by  this  means  it  is 
increased  in  weight  and  quality,  and  it  certainly  caiises  a 
great  increase  of  nitre.  Those,  therefore,  who  pay  much 
attention  to  composts,  turn  them  over  very  firequently,  in 
order  that  a  fresh  surface  may  be  constantly  exposed  to 
the  air. 

fbj.  Other  agriculturists,  particularly  when  they  have 
a  great  variety  of  substances  to  be  formed  into  manure, 
bring  them  all  to  the  place  where  the  dunghill  is  to  be 
made,  and  deposit  them  separately  round  it.  The  bed  of 
earth  for  the  bottom  of  the  heap  is  then  formed  in  the 
middle ;  the  labourers  then  surround  the  heap,  and  each, 
with  a  shovel,  throws  the  substances  as  they  lay  round  it 
into  the  bed,  by  which  means  the  whole  mass  is  equally 
mixed  throughout.  Thus  loam,  earth,  turfts  of  grass, 
moss,  the  leaves  of  trees,  particularly  of  pine  trees,  saw- 
dust, and  the  remains  of  animal  or  vegetable  matter,  and 
veiy  often,  in  addition  to  this,  lime,  ashes,  soot,  and 
fresh  litter,  are  all  incorporated,  and  the  mixture  wetted 
with  the  Uquid  which  drams  from  the  manure,  or  with 
urine.  A  larger  or  smaller  quantity  of  Ume  is  employed, 
according  to  the  difl&culty  or  facihty  with  which  the  sub- 
stances forming  the  mass  can  be  decomposed ;  those  sub- 
stances containing  acid  are  slow  of  putrefaction,  and, 
therefore,  will  require  more  lime ;  whilst,  on  the  contrary, 
if  there  is  much  animal  matter  in  the  compost,  lime  may 
be  spared.  This  dunghill  should,  like  the  former,  be 
allowed  to  remain  quiet  till  the  fermentation  is  past,  when 
it  should  be  turned  over  several  times. 

Those  who  disapprove  of  decomposing  stable  manures 
on  a  dunghill,  look  upon  this  mixture  as  a  useless  in- 
crease of  labour ;  this  manure,  they  say,  would  be  suffi- 
ciently mixed  and  incorporated  with  the  earth  by  plough- 


446  AOBICULTUBE. 

ing,  and  it  would  have  been  accomplished  in  a  far 
simpler  and  easier  manner ;  besides,  they  allege  that  the 
putrid  fermentation  of  manure  in  the  soil  is  very  advan- 
tageous; and,  as  far  as  concerns  cold  argillaceous  soils,  they 
are  quite  correct.  But  what  is  a  stronger  objection  to 
the  general  use  of  those  composts  is,  that  in  them  stable 
litter  cannot  be  brought  into  use  till  the  year  following, 
which  is  of  great  importance  where  manure  is  not  over 
abundant ;  for,  independently  of  the  products  immediately 
drawn  from  the  appUcation  of  fresh  dung,  these  products 
will  again  yield  more  manure  before  the  compost  will  be 
ready  for  use. 

It  appears,  therefore,  that  these  composts  should  only 
be  made  where  there  is  an  abundance  of  manure,  or 
where  there  is  a  considerable  quantity  of  substances  not 
easy  of  decomposition;  and  in  these  cases  it  will  be 
found  of  great  advantage  as  a  sort  of  reserve,  and  will 
ensure  the  former  a  rich  return  for  his  labour. 

Numerous  experiments  have  tended  to  prove  that  the 
best  way  of  using  compost  consists  in  spreading  it  ov^ 
the  soil  without  burying  it.  It  is  carried  after  the  seed 
ploughing,  and  spread  abroad  by  being  thrown  fix)m  the 
waggon  in  shovelfuls  by  men  stationed  there ;  the  seed 
is  then  sown  in  the  ground,  which  is  afterwards  har- 
rowed, or  receives  a  very  light  ploughing.  The  compost 
may  even  be  spread  over  the  ground  after  the  sowings 
have  taken  place,  if  such  a  proceeding  be  deemed  expe- 
dient. It  is  sometimes  spread  over  autumnal  com,  but 
is  more  frequently  reserved  for  the  spring  cereals  when 
their  vegetation  has  commenced.  This  method  of  ma- 
nuring is  productive  of  the  most  astonishing  effects,  while 
a  very  small  portion  of  the  compost  is  aetueJly  used.  The 
testimony  of  persons  who  have  themselves  practised  it, 
as  well  as  the  high  estimation  in  which  it  is  held  through- 
out whole  kingdoms,  serve  to  attest  its  utility  and  the  bene- 
fits derived  from  it.  In  Hertford,  a  large  county  of  Eng- 
land, this  practice  has  been  adopted  from  time  imme- 
morial ;  indeed,  they  scarcely  use  any  other  species  of 
manure.     The  EngUah  teim  this  mode  of  manuring 
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"  top-dressing."  The  system  of  cultivation  in  the  above- 
mentioned  county  is  not  otherwise  distinguished  by  any 
P^cuHarity,  yet  the  crops  are  remarkably  fine,  and  the 
agriculturists  there  declare  that  they  are  never  known  to 
fail.  These  men  attribute  an  ahnost  magical  influence  to 
the  practice  of  spreading  compost  over  the  cereals  during 
their  vegetation.  According  to  them,  when  wheat  has 
been  partially  destroyed  by  the  severity  of  winter,  or 
barley  injured  by  frost,  drought,  or  humidily,  becomes 
diseased,  and  can  scarcely  be  said  to  vegetate,  the  com- 
post produces  the  most  marvellous  effects  as  soon  as  it  is 
appUed.  They  assert  that  the  plants  may  almost  be  seen 
to  renovate  and  regain  their  verdure.  This  beneficial 
effect  of  compost  is  confirmed  by  the  unequivocal  testi- 
mony of  almost  every  writer  on  English  agriculture. 

It  is  therefore  evident  that  not  only  actual  advantages 
but  also  security  against  evil  is  to  be  derived  from  the 
possession  of  an  active  manure  of  this  nature,  and  with- 
out any  sensible  diminution  of  that  dung  which  is  abso- 
lutely necessary  to  meet  the  wionts  of  the  current  year. 

In  many  writings,  an  umumerable  variety  of  direc- 
tions for  compounding  this  mixture  are  to  be  found,  in 
which  the  exact  weight  and  measure  of  each  separate 
substance  is  given  with  all  the  formality  of  a  medical  pre- 
scription. But  this  is  downright  pedantry ;  all  that  can 
be  said  on  the  subject  resolves  itself  into  the  followinff 
precept :  "  Collect  every  vegetable,  animal  and  mineral 
substance  which  you  have  at  your  disposal,  taking  care, 
however,  that  the  latter  consist  of  such  matters  as  are 
proper  for  the  purpose ;  mix  them  well  together,  add  a 
little  quicklime  and  as  much  earth  as  will  absorb  the 
gases  evolved  by  these  various  substances ;  allow  them 
all  to  remain  in  a  heap  until  they  are  thoroughly  fer- 
mented,  and  then  mix  or  stir  them  repeatedly  until  they 
are  transformed  into  an  homogeneous  mass. 

Where  there  is  a  scarcity  of  straw,  various  vegetable 
substances  are  used  for  the  purpose  of  absorbing  and 
retaining  the  excrementitious  matters,  and  forming  a  dry 
bed  for  the  cattle,  as  well  as  for  increasing  the  quantity  of 
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the  manure ;  because  the  vegetable  substances  devoted  to 
this  purpose  are  much  sooner  induced  to  enter  into  putre- 
faction when  mingled  and  saturated  with  animal  excre- 
ments than  if  left  to  themselves.  The  propriety  of  using, 
and  the  selection  to  be  made  of  these  varieties  of  litter, 
therefore,  depends  as  well  on  the  qualities  which  render 
them  fit  to  furnish  the  cattle  with  a  dry,  healthy  bed,  as 
upon  the  greater  or  less  disposition  which  they  have  to 
enter  into  decomposition. 

The  litter  in  most  general  use,  alter  straw,  is  the  leaves 
of  treeSy  and  especially  of  those  belonging  to  the  family  of 
pines.  The  forests  of  those  countries  in  which  there  is 
almost  always  a  scarcity  of  straw  are  chiefly  composed  of 
pines  or  of  trees  of  that  kind,  consequently  an  abundance 
of  leaves  can  be  collected  from  the  ground  and  inter- 
mingled with  mosses.  When  these  leaves  are  mixed  with 
the  excrements  of  animals,  they  become  decomposed 
much  sooner  than  they  otherwise  would  be ;  nevertheless 
they  retard  the  fermentation  of  the  manure,  which  must 
then  be  allowed  to  remain  in  the  heap  much  longer  than 
would  be  necessary  if  the  excrements  of  the  cattle  were 
mixed  with  straw  only.  When  once  the  decomposition 
has  taken  place,  the  dung,  so  far  from  being  inferior  to 
that  which  is  simply  composed  of  straw  and  excrements, 
appears  to  be  in  no  small  degree  superior  to  it,  because 
the  pine-tree  [leaves  contain  a  far  greater  proportion  of 
nutritive  juices  than  the  straw. 

Oak  leaves  are  not  easily  decomposed,  and  contain  an 
astringent  matter  which  is  highly  injurious  to  vegetation 
so  long  as  the  leaf  remains  undecomposed.  Manure, 
therefore,  which  is  partly  composed  of  oak  leaves  must 
not  be  removed  from  the  heap  for  a  considerable  period, 
if  we  would  derive  actual  benefit  fipom  the  use  of  it.  If 
it  is  placed  in  the  ground  before  it  is  thoroughly  fer- 
mented, its  leaves  remain  there  for  a  long  time  before 
they  rot,  and  may  prove  rather  prejudicial  than  otherwise, 
especially  to  light  soils. 

The  leaves  of  beec/i,  walnut^  and  cAemut  trees,  while 
yet  green,  certainly  appear  to  be  even  more  injurious  to 
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vegetation  than  those  of  the  oak,  since  little  or  no  grass 
ever  grows  under  these  trees ;  but  when  mixed  with 
dung,  they  soon  lose  their  baneful  properties  and  rapidly 
decompose.  Myself  and  several  brother  agriculturists 
have  seen  much  more  beneficial  effects  resulting  from  the 
use  of  manure  made  with  the  leaves  of  beech,  walnut, 
and  chesnut  trees  than  from  that  which  contained  oak 
leaves. 

The  leaves  of  the,  alder,  toiUoWy  andpcfplar  also  seem  to 
have  the  property  of  being  rapidly  decomposed ;  but  they 
possess  little  consistence,  and  tend  veiy  slightly  to  increase 
the  volume  of  the  excrements  which  they  receive.  There 
are  many  districts  and  agricultural  undertakings  in  which 
these  leaves  are  reckoned  upon  as  an  essential  part  of  the 
litter,  because  nearly  or  quite  the  whole  of  the  straw  is 
reserved  for  winter  fodder  for  the  cattle ;  and  on  accoimt 
of  the  general  arrangement  of  things,  it  would  be  abso- 
lutely impossible  to  do  without  this  additional  litter.  But 
it  is  well  known  that  woods  and  forests  are  in  no  small 
degree  inju-ed  by  this  practice,  and  the  harm  done  to  the 
trees  far  surpasses  the  scanty  profit  derived  from  this  false 
economyv  The  obligation  of  furnishing  leaves  for  this 
purpose  has  become  an  exceedingly  burdensome  tax  on 
the  proprietors  of  parks,  forests,  or  other  wood  lands, 
and  one  which  it  is  to  be  feared,  from  the  existing  system 
of  cultivation,  there  will  be  considerable  diflBculty  in 
abolishing.  When  the  owner  of  the  forest  himself  makes 
use  of  the  privilege,  and  uses  it  with  moderation  and  dis- 
cernment, there  cannot  be  a  doubt  that  he  will  occasion- 
ally derive  great  and  real  benefits  from  it ;  but  those  who 
hold  this  right  over  the  property  of  another,  are  seldom 
very  particular  as  to  the  manner  in  which  they  exercise  it. 

In  countries  where  AeatA  and  broom  are  very  plentiful, 
these  plants  are  used  for  litter,  when  the  substances 
which  we  have  been  describing  are  all  exhausted.  Some- 
times the  heath  is  mown  or  cut,  while  at  others  it  is  torn 
up  from  the  soil  with  a  species  of  hoe  adapted  for  the 
purpose ;  and  thus,  not  only  the  plant  itself,  but  also  that 
portion  of  the  mould  which  clings  to  its  roots,  is  taken 
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away.  Although  this  plant  can  hardly  be  said  tobec<»ne 
decomposed  in  the  course  of  a  year,  nevertheless  the 
animal  excrements  with  which  it  is  mixed,  render  it  so 
soft  and  deprive  it  so  completely  of  the  astringent  matter 
which  it  contains,  that  when  transported  to  the  land  it 
soon  becomes  perfectly  decomposed  and  divided.  In  a 
part  of  the  principality  of  Luneburgh,  of  the  bishopric 
of  Breme,  and  in  Pomerania,  many  persons  regard  this 
plant  as  so  indispensable  to  rural  economy,  that  they  hesi- 
tate to  extirpate  it  or  to  bring  those  spots  which  are  over- 
run with  it  into  cultivation,  because  they  cannot  con- 
ceive the  possibility  of  doing  without  this  plant  in  the 
formation  of  their  manure ;  in  feet,  it  will  be  impossible 
to  do  without  it  so  long  as  the  present  arrangement  of 
their  rural  economy  remains  in  force.  Many  agricul- 
turists who  hold  the  right  of  gathering  heath  on  the  land 
of  others,  and  who  rigidly  exact  that  right  to  the  utter- 
most, are  enabled  to  maintain  land  of  the  most  inferior 
quality  in  a  wonderful  state  of  fertility.  But  as  this 
plant  grows  slowly,  especially  when  the  surface  of  the  soil 
is  torn  up  with  it,  it  will  probablv  require  a  hundred 
acres  of  heath  to  maintain  an  acre  of  arable  land  in  good 
condition ;  this  practice,  therefore,  can  only  be  carried 
into  effect  on  small  estates,  surrounded  by  an  inomiense 
extent  of  imcultivated  land.  If  the  heath  must  be 
gathered  from  any  considerable  distance,  a  great  deal  of 
time  will  be  lost,  and  the  labourers  and  teams  will  be 
employed  in  this  operation  during  a  considerable  portion 
of  the  year.  Frequently  it  is  actually  more  difficult  to 
procure  sufficient  heath  to  ameliorate  an  acre  of  land  than 
it  would  have  been  to  cover  the  same  extent  with  marl  or 
mould.  Nevertheless,  few  appear  startled  by  the  ex- 
penses attendant  on  the  former  proceeding,  while  they 
would  pause  ere  they  ventured  to  adopt  the  latter;  -so 
much  does  prejudice  and  the  force  of  habit  govern  our 
actions. 

The  agriculturists  are  not  contented  with  spreading 
the  heath  under  the  cattle,  but  they  also  mix  with  the 
manure  the  portions  of  earth  and  tim  dragged  up  at  the 
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same  time,  and  form  a  heap  of  these  substances  in  the 
field,  which  they  snflfer  to  remain  untouched  until  the 
whole  mass  is  thoroughly  decomposed.  When  this  ma- 
nure is  mixed  with  a  small  quantity  of  animal  excrements 
and  is  thoroughly  consumed,  a  small  portion  of  it  is  spread 
over  the  fields,  where  it  will  often  produce  very  finis  crops 
of  rye  and  buck-wheat.  As  very  few  weeds  shoot  up 
from  it,  the  land  does  not  require  a  fallow,  but  is  capable 
of  bearing  six  or  seven  consecutive  crops,  which,  however, 
progressively  decline  in  value.  Persons  who  are  not 
aware  of  all  the  difficulties  attendant  on  the  acquisition 
of  this  manure,  regard  it  as  in  the  highest  degree  desira- 
ble and  beneficial,  and  heath  lands  as  of  the  greatest  possible 
utility.  The  celebrated  De  Luc,  in  his  travels  through 
these  countries,  considered  this  practice  as  a  weighty 
reason  for  deciding  against  the  division  and  enclosure  of 
commons  and  uncultivated  lands.  There  can  be  no  doubt 
that  there  are  cases  in  which  heath  may  be  used  as  litter 
with  the  greatest  possible  advantage.  This  is  especially 
the  case  in  sheep-folds,  where  this  plant  is  readily  decom- 
posed by  the  action  of  the  excrements  of  these  animals. 

Many  other  vegetable  substances,  as  reeds,  rushes, 
aquatic  plants,  the  genet  or  waythorh,  moss,  fern,  &c., 
may  be  used  as  litter  when  nothing  else  can  be  obt^ed. 
Some  of  them,  and  especially  those  which  when  burned 
yield  a  great  deal  of  potass,  produce  a  veiy  fertiliz- 
ing mould.  The  more  green  and  succulent  they  are 
when  placed  under  the  cattle  to  receive  the  dung,  the 
more  rapidly  do  they  decompose ;  but,  when  in  this  state, 
they  do  not  afford  so  wholesome  a  bed  for  the  cattle. 
After  having  become  dry,  these  plants  are  not  decom- 
posed without  difficulty ;  and,  therefore,  the  manure  of 
which  they  form  a  part  must  be  suffered  to  remain  on 
the  heap  for  a  greater  length  of  time.  Reeds  are  not 
easily  decomposed  unless  they  have  been  on  the  roof  of 
some  building  for  a  considerable  period,  and  become 
softened  by  exposure  to  the  atmosphere;  they  then 
appear  to  produce  a  particularly  good  manure. 

The  sweepings  of  bams  should  not  be  mixed  with 
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manure  without  the  greatest  circiimgpection  being  ex- 
ercised, if  we  would  avoid  the  danger  of  infesting  the 
land  with  weeds.  The  vitality  of  the  seeds  contained  in 
these  sweepings  is  not  entirely  destroyed  even  by  the 
process  of  fermentation ;  the  best  wqji^^f  making  use  of 
these])  mattersj'  is  to  mix  them  witb4fl^  manure  intended 
for  the  meadow  land. 

In  low,  damp  situations,  a  substance  similar  to  moss  is 
frequently  found,  filled  with  all  sorts  of  aquatic  plants^ 
and  whicn  may  be  advantageously  substituted  for  peat. 
When  this  substance  is  dried,  it  is  pecuharly  adapted  for 
the  forD^ation  of  litter,  because  it  is  promptly  decomposed 
by  the  dung,  has  a  strong  tendency  to  absorb  moisture, 
and  produces  a  valuable  kind  of  manure.  But  it  ought 
not  to  be  used  while  any  other  kind  of  litter  can  be  pro- 
cured, because  it  might  better  be  transported  to  the 
fields  in  its  natural  state,  where,  after  having  been  mixed 
with  straw  manure,  it  will  be  found  to  decompose 
rapidly  and  thoroughly. 

Sometimes,  and  especially  in  sheep-folds,  turf  or  peat 
is  used  for  Utter,  when  it  is  of  a  light  texture.  We  shaJl 
have  to  treat  of  this  subject,  and  of  the  properties  of  this 
substance,  when  speaking  of  manures  in  general. 

Many  agricultural  writers  have  advised  the  use  of 
earth  as  litter.  Turfs  taken  from  places  where  they 
are  altogether  usel^s,  may  thus  be  converted  into  mould, 
and  afford  an  excellent  manure ;  and  there  is  no  doubt 
that  this  substance  is  considerably  ameliorated  by  its 
transit  through  the  stable,  where  it  absorbs  the  urine 
and  superabundant  humidity  of  the  excrements  in 
general.  But  pure  earth  can  never  actually  become 
manure,  it  can  only  absorb  the  dung  and  a  portion  of 
the  urine.  Besides  its  being  a  very  difficult  matter  to 
keep  the  cattle  dry  on  such  a  bed,  this  practice  is  produc- 
tive of  much  heavy  labour  and  cartage,  as  the  earth  has, 
in  the  first  place,  to  be  dug  up  and  brought  to  the  stable 
or  cow-house,  in  order  to  be  thrown  underneath  the 
cattle,  and  subsequently  taken  away  and  traaisported 
to  the  fields.   I  do  not  think  that  I  ever  saw  this  practice 
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carried  into  effect,  nor  am  I  aware  that  it  exists  any 
where,  excepting  in  those  EngUsh  counties,  Norfolk  and 
Suffolk,  where  the  sand  thrown  up  by  the  sea,  and  which 
is  for  the  most  part  composed  of  shells  and  lime,  is  carted 
while  dry,  and  conveyed  to  the  stables  to  be  employed  as 
litter;  this  is,  however,  only  the  case  in  towns.  The 
dimg  which  is  mingled  with  this  species  of  sand  ought 
to  be  very  active. 

The  transporting  of  earth,  and  especially  marl,  to  the 
dung  pits  or  steads,  and  placing  it  there  for  the  pur- 
pose of  saturating  it  with  dung  water,  is  quite  another 
matter.  An  excavation  in  the  form  of  a  basin  is  made  in 
the  middle  of  the  heap,  into  which  the  fluid  is  poured ; 
and,  in  order  to  facilitate  the  introduction  of  the  liquid 
or  dung-water,  holes,  extending  to  this  basm,  are  bored 
in  the  heap,  with  a  pole  or  bar  of  iron,  in  different 
places.  When  the  earth  is  sufficiently  impregnated  with' 
this  fluid,  it  is  conveyed  to  the  fields.  Sometimes  the 
dung  heap  is  surrounded  with  a  wall  of  earth,  in  the 
form  of  an  enclosure  or  embankment,  on  which  a  little 
canal  or  gutter  is  hollowed,  to  receive  the  superabundant 
moisture  of  the  heap.  When  the  wall  of  earth  has 
remained  in  this  state  for  several  ^ears,  and  has  conse- 
quently absorbed  a  great  quantity  of  the  emanations 
arising  firom  the  yards  in  which  the  cattle  are  enclosed,  it 
is  convqred  to  the  fields,  where  it  produces  wonderfiil 
effects.  But,  previously  to  undertaking  this  operation, 
however  beneficial  and  useful  it  may  be  in  itself,  the 
expenses  which  will  be  occasioned  by  the  carrying  of  the 
earth  to  the  farm  yards,  and  thence  again  to  the  fields,  as 
well  as  the  labour  attendant  on  the  watering  of  it,  should 
be  calculated. 

However  general  and  advantageous  the  custom  may 
be  of  making  use  of  straw  and  other  substances  for  the 
purpose  of  collecting  the  excrements  of  the  animals,  and 
forming  a  Utter  for  the  cattle,  it  is  not  universal.  Cattle 
are  not  unfrequently  kept  in  stables  and  cow-houses,  both 
during  winter  and  summer,  without  any  litter,  especially 
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in  countries  and  farms  where  breeding  and  fattening  of 
cattle  form  the  principal  aim  and  object  of  the  under- 
taking.    The  arrangement  of  stables  devoted  to  this 
practice  varies  considerably;  in  general,  the  floor  on 
which  the  cattle  are  stalled  is  formed  of  boards,  which 
incline  slightly  from  the  head  to  the  hinder  parts  of  the 
animals.     At  the  edge  of  this  flooring,  and  behind  the 
animals,  is  a  gutter  or  conduit  of  masonry  or  plaster,  into 
which  all  the  excrementitious  matters  fall,  or  are  swept 
with  a  broom,  as  soon  as  they  are  voided.    There  are 
often  pumps  or  water-courses  in  these  stables,  which 
are  immediately  used  to  wash  away  the  excrements. 
In  order  that  the  animals  may  not  soil  themselves,  or 
become  dirty,  care  is  taken  to  keep  their  tails  sus- 
pended ;  this  is  done  by  means  of  a  fine  cord,  which^ 
passinff  over  a  pulley  attached  to  the  ceiling,  has  a 
weight  at  its  op^te  extremity  ptoportionabE  to  the 
weight  of  the  tail,  which  is  thus  kept  m)m  falling  on  the 
floor  and  becoming  fouled,  and,  at  the  same  time,  is  not 
drawn  up  too  roughly.     Or,  the  cattle  are  lodged  on  a 
plaister  floor,  pierced  with  holes  communicating  with  a 
reservoir  of  masonry  or  cement,  in  order  that  they  may 
be  kept  dry.     The  urine  and  liquid  portion  of  the 
manure  collect  in  these  reservoirs,  and  thence  flow  out 
through  gutters  into  the  tanks  or  pits  intended  for  their 
reception.    That  portion  of  the  excrements  which  retains 
its  consistence  is  thrown  behind  the  ftTiJTnnla  against  the 
wall,  and  so  much  care  is  taken  each  time  to  deanse 
the  place,  that  it  is  as  neat  and  clean  as  the  floor  of  a 
room.    This  practice  not  only  contributes  to  the  health  of 
the  animals,  but  also  to  the  quality  of   their  nulk, 
especially  as,  wherever  it  is  pursued,  they  are  carefully 
curried  down  and  brushed. 

In  other  imdertakings,  recourse  has  been  had  to  a  far 
more  simple  arrangement,  but  one  that  is  not  so  bene- 
ficial to  the  cattle.  Then  the  buildings  destined  for  the 
animals  are  so  narrow  that  they  are  obliged  to  draw  up 
their  hind  legs  in  a  manner  wholly  contrary  to  nature,  in 
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order  to  be  able  to  face  the  manger.  Behind  them  is  an 
excavation  of  a  foot  and  a  half,  or  two  feet  deep,  and  into 
this  the  excrements  and  the  urine  of  the  animals  fall, 
provided  that  they  are  not  standing  aslant.  They  must, 
therefore,  be  tied  very  close  together,  in  order  to  compel 
them  to  face  the  manger  exactly,  both  while  standing  up 
and  Iving  down ;  which  they  certainly  would  not  do  k 
they  had  the  power  of  moving  either  to  one  side  or  to 
the  other.  The  cattle  must  be  well  accustomed  to  this 
fashion,  or  their  legs  will  inevitably  slide  backwards  and 
fall  into  the  excavation ;  and  thus  the  legs  and  thighs  will 
be  liable  to  excoriation  and  injury. 

Whatever  may  be  the  difference  which  exists  between 
these  two  methods  of  stalling  cattle,  it  is  not  in  that 
alone  that  the  management  of  the  manure  varies.  The 
large  excrements  are  either  carried  out  of  the  stable,  and, 
having  been  mixed  with  straw,  are  made  into  regular 
heaps,  care  being  taken  that  the  pure  dung  shall  be  in 
the  centre,  and  that  which  is  mingled  with  straw  on  the 
outside,  and  these  heaps  are  occasionally  watered  with 
dung  water ;  or  else,  a  slight  litter  of  straw  is  occasionally 
strewed  under  the  cattle ;  a  little  water  is  pumped  up  and 
added  to  the  excrements  which  the  gutter  or  excavation 
already  contains;  the  straw  is  thrown  into  this  gutter 
by  a  fork,  and  there  worked  backwards  and  forwards 
in  order  to  make  it  take  up  as  much  of  the  large 
excrements  as  possible,  and  then  conveyed  to  the  dung 
heap  on  the  outside  of  the  stables.  More  water  is  sub- 
sequently pumped  up  and  carefully  mixed  with  those 
excrementitious  matters  which  remain  in  the  gutter,  until 
the  whole  forms  an  equal  and  flowing  liquid,  which  is 
then  propelled  through  the  open  gutters  to  the  tanks  or 
reservoirs  intended  for  the  reception  of  the  liquid 
manure. 

By  these  means  the  large  excrements  mingled  with 
straw  are  kept  entirely  separate  from  the  liquid  manure, 
and  either  one  or  the  other  is  made  use  of  as  circum- 
stances require. 
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It  is  necessary  to  have  several  tanks  or  reservoirs  fw 
tbe  reception  of  the  liquid  manure,  and  also  that  the 
canals  should  be  constructed  so  as  to  fill  first  one  and 
then  another.  In  fact,  before  this  fluid  can  be  used  with 
any  degree  of  advantage,  it  must  have  undei^ne  a  spe- 
cies of  fermentation  or  putrefaction ;  until  this  putrefaction 
has  been  brought  about,  it  must  be  covered  up  and  kept 
from  contact  with  the  open  air,  and  only  stirred  now  and 
then.  These  tanks  or  reservoirs  are  successively  emptied 
when  the  fluid  which  they  contain  has  reached  the  proper 
degree  of  fermentation,  id  «e  then  fflled  <««n.    '^ 

Very  great  commendation  is  bestowed  on  this  practice, 
and  on  the  value  and  quality  of  the  manure  which  it  pro- 
duces ;  but  I  cannot  hdp  considering  that  a  great  deid  of 
exaggeration  must  be  mingled  with  it.  It  is  asserted  that 
with  the  assistance  of  the  straw  as  much  dung  is  obtained 
as  there  would  have  been  if  the  animals  had  been  Uttered 
down  in  the  usual  way,  and  that  this  dung  is  rendered 
more  active  and  fertilizing  by  the  pains  which  are  taken 
to  collect  it :  and  it  is  further  asserted  that  they  ^ave 
liquid  manure  in  addition,  which,  from  the  effect  which  it 
produces,  is  equally  as  valuable  as  the  concrete  dung,  if  not 
more  so ;  and  that,  consequently,  this  practice  produces 
twice  if  not  thrice  as  much  manure  as  would  have  be^i 
obtained  under  the  ordinary  course  of  proceeding.  This 
seems  to  me  to  be  such  an  absolute  contradiction,  that  I 
cannot  allow  myself  to  be  convinced  of  the  truth  of  these 
assertions,*  until  well  authenticated  comparative  experi- 
ments shall  have  attested  their  correctness.   I  do  not  mean 

*  The  actual  advantages  arising  from  the  use  of  animal  excrements  fai  a 
iqoid  form  as  manure,  consists  in  that  assimilation  to  tbe  organs  of  plants 
which  these  excrements  have  undergone  during  the  fermentation  of  the  liquid, 
and  in  the  greater  degree  of  facility  which  a  liquid  form  gives  them  of  coming 
into  immediate  contact  with  the  plants  and  being  immediately  absorbed  and 
difibsed  throughout  their  substance,  and  thus  reproducing  vegetable  matter 
promptly.  There  is  not  a  doubt  that  a  given  quantity  of  excroments  may, 
under  this  form,  yield  double  if  not  quadruple  as  much  produce  as  they  would 
have  done  had  the  excrements  been  employed  in  a  concrete  form.  This 
practice  may,  therefore,  prove  exceedingly  advantageous  in  rural  under- 
takings which  do  not  possess  a  sofficiency  of  manure,  supposing  that  the  tex- 
ture of  the  soil  is  light  enough  to  admit  of  the  constant  use  of  liquid  manure 
without  any  bad  effects  being  produced.— French  Trans. 
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to  deny  the  fact  that  a  much  greater  quantity  of  nutritive 
juices  may  be  produced  by  this  than  by  the  ordinary 
mode  of  proceeding,  because  more  complete  decomposition 
and  new  combinations  of  elementary  matters  may  thus 
be  brought  about.  General  experience  has  proved  beyond 
a  shadow  of  doubt,  that  liquid  manure  produces  a  very 
beneficial  effect,  especially  on  sandy  soUs,  to  which  it 
restores  some  portion  of  that  consistency  of  which  they 
have  been  deprived  by  reiterated  ploughmgs  and  ameUo- 
rations  of  strawy  dung.  All  kinds  of  animal  and  vege^ 
table  refuse  are  thrown  into  the  tanks  destined  for  the  re- 
ception of  the  liquid  manure,  and  especially  human 
urine. 

Although  it  is  far  from  being  my  intention  to  dispute 
the  advantages  attendant  on  this  practice,  yet  I  think  that 
previous  to  the  adoption  of  it,  it  would  be  as  well  to  be 
assured  that  these  advantages  will  repay  all  the  labour 
and  care  which  are  requisite ;  in  order  to  effect  this  end, 
it  should  be  brought  fairly  into  comparison  with  our 
ordinary  course  of  proceeding,  in  which  also  everything 
should  be  so  arranged  that  no  particle  shall  be  wasted. 
With  us,  as  soon  as  the  dung  possesses  more  humidity 
than  it  can  retain,  the  liquid  that  oozes  out  is  collected 
and  appUed ;  but  if ,  as  too  often  happens,  the  situation  of 
the  dung  steads  or  heaps  is  not  carefully  arranged,  and 
this  fluid  is  allowed  to  drain  away  without  being  collected, 
then  there  can  be  no  doubt  that  an  essential  portion  of 
the  manure  is  lost,  particularly  if  the  cattle  have  been 
fed  on  green  meat,  or  on  very  succulent  fodder.  Reser- 
voirs or  tanks  for  the  reception  of  those  liquid  portions 
of  the  manure  which,  having  passed  through  the  heap, 
ooze  out,  and  would  drain  away  and  be  wasted  if  not 
collected,  are  necessary  appendages  to  every  farm  yard. 

The  care  which  must  be  bestowed  on  liquid  manures, 
and  the  difficulty  of  transporting  them,  are  neither  so 
great. or  so  laborious  as  many  persons  suppose.  The 
liquid  can  easily  be  drawn  up  from  the  stone  or  cement 
tank  which  contains  it  by  means  of  a  pump,  and  trans* 
ferred  to  large  vats  or  casks  constructed  for  the  purpose. 
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These  vessels  are  then  placed  in  waggons  for  the  pnrpose 
of  being  carried  to  the  fields  ;  at  the  oack  part  of  them  a 
hole  or  opening  is  made ;  to  which  is  attached  a  box  or 
board,*  into  which  or  on  which  the  liquid  falls,  and  is 
thus  diffused  in  an  equal  manner  over  the  land  as  the 
cart  moves  onward.  The  cart  is  driven  faster  or  slo^vrer 
according  as  it  is  deemed  advisable  to  manure  the  soil 
more  or  less  abundantly. 

The  liquid  manures  are  specially  devoted  to  those  crops 
which  will  bear  rich  ameliorations,  which  are  prompt  and 
enei^tic  in  their  action,  as  the  wild  cabbage.  Some 
agriculturists  reserve  them  for  clovers  and  other  artificial 
meadows,  or  for  natural  pastures.  With  regard  to  cereals, 
they  may  easily  be  rendered  too  thick  u  the  soil  on 
which  they  are  sown  is  ameUorated  with  manure  of  this 
land,  unless,  indeed,  the  liquid  is  very  weak  or  has  been 
diluted  by  an  admixture  of  water.  Liquid  manures  are 
never  «'.dy.Bt.g«„„s  «,  whe»  .ppliJd  to  ««>dy  sdls. 
which  they  render  tolerably  consistent  and  more  adapted 
for  the  retention  of  moisture.  In  soils  of  a  mediocre 
quality,  liquid  manure  and  dung  are  employed  alternately; 
but  the  use  of  liquid  manure  will  never  replace  that  of 
dung  on  tenacious  and  argillaceous  land. 

Liquid  manure  can  never  be  so  advantageously  em- 
ployed as  in  restoring  the  requisite  d^ree  of  moisture  to 
dung  which  has  become  so  dry  as  to  cease  to  ferment. 
Wherever  this  is  the  case,  the  heap  should  immediately 
be  watered  with  this  fluid. 

Lastly,  in  enumerating  all  the  various  animal  manures, 
we  must  not  omit  to  mention  that  arising  from  the  folding 
or  cotting  of  sheep  or  cattle  on  arable  land.  The  animals 
are  turned  during  the  night  into  a  fold  enclosed  by 
lathes,  hurdles,  or  twigs.  By  these  means  the  excre* 
ments,  and  even  the  vapours  which  emanate  from 
their  bodies,  are  concentrated  within  the  space  assigned 
to  them ;  and  in  order  that  these  substances  may  be  more 
thoroughly  incorporated  with  the  soil,  the  land  generally 

*  Several  weH-constraeted  carts  for  the  distribation  of  liquid  manare  have 
been  InTcnted  by  our  most  ezperienced  agrieoltaral  'mpleme&t  makers. 
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receives  a  slight  ploughing  before  the  cattle  are  enclosed 
on  it. 

This  practice  is  usually  followed  only  with  sheep.  A 
somewhat  similar  proceeding  has,  however,  been  occa- 
sionally adopted  with  the  other  kinds  of  cattle.  Oxen 
which  have  been  put  up  to  fatten  are  enclosed  in  a  certain 
space  of  ground  in  the  neighbourhood  of  the  most  abun- 
dant pasturage,  or  of  those  divisions  of  fodder  which  are 
destined  for  their  consumption;  straw  is  littered  over 
these  enclosures,  which  mixes  with  the  excrements  voided 
by  the  cattle  and  serves  to  collect  them.  By  these  means 
the  dung  is  turned  to  great  account ;  whereas,  if  it  were 
voided  over  the  pasturage,  it  would  be  rather  injurious  than 
otherwise,  and,  in  a  great  measure,  wasted.  Some  per- 
sons have  even  gone  so  far  as  to  establish  an  enclosure 
of  this  nature  for  geese,  and  profess  to  have  derived  con- 
siderable advantage  from  it.  These  things  are,  however, 
of  rare  occurrence,  the  practice  is  in  general  solely  con- 
fined to  sheep  ;  and  opinions  are  yet  very  much  divided 
with  respect  to  the  advantages  and  disadvantages  that 
result  from  folding. 

It  still  remains  a  question  whether  this  close  confine- 
ment of  sheep  be  injurious  to  their  health  and  fleece.  It 
is  only  the  strongest  and  most  vigorous  breeds  that  can 
support  it.  In  England  there  are  many  fine  long-wooUed 
breeds  to  which  it  proves  fatal;  although  the  same 
animals  when  allowed  their  liberty,  and  su£fered  to  run  in 
the  open  air,  are  vigorous  and  healthy  both  in  summer 
and  winter. 

Although  the  sheep  of  our  country,  and  even  those  of 
pure  Spanish  breeds,  can  support  this  system  without 
being  lolled  by  it,  nevertheless  they  thrive  better  when 
allowed  to  run  at  liberty  during  the  night,  or  sheltered 
beneath  a  roof  from  the  mclemency  of  the  weather :  this 
practice  is  very  injurious  to  hmibs.* 

*  The  effect  of  warmth  upon  the  consamption  of  food  by  animals,  although 
by  far  too  little  videntood,  is  also  an  examination  fraught  with  instruction  to 
the  farmer.  In  an  experiment  of  Lord  Dncle*s,  at  Whitfield,  one  hundred 
sheep  were  folded  by  tens  in  pens,  each  pen  possessing  a  ooyered  shed.  From 
the  lOth  of  October  to  the  10th  of  March  each  sheep  consumed,  on  an  ayerage, 
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Independent  of  the  difference  in  the  health  of  the 
animals,  folding  at  nisht  in  littered  yards  combines  all 
the  advantages  of  folmng  on  arable  mnd  without  any  of 
its  disadvantages ;  the  excrements  there  become  mixed 
with  the  straw,  and  produce  a  manure  which,  if  not  quite 
as  active  as  that  yielded  by  the  fold  or  pen,  is  mxxe 
du'^ble  in  its  effects. 

On  the  other  hand,  the  pen  or  fold  has  this  actual  ad- 
vantage, it  saves  the  labour  and  expense  of  carrving  the 
manure ;  and  the  further  the  fields  are  removed  nom  the 
farm  buildings,  the  greater  is  the  advantage  derived,  espe- 
cially when  the  roads  which  lead  to  them  are  bad. 
Hence  arises  one  great  inducement  to  the  agricultrrist  to 
have  recourse  to  this  practice,  especia^^y  in  mountainous 
countries,  and  on  hill-farms.  Another,  is  the  want  of 
straw  and  other  substances  which  might  be  used  as  Utter. 

Thus,  then,  it  is  evident  that  in  this,  as  in  many  other 
cases,  locality  and  convenience  lead  persons  to  adopt  one 
course  of  proceeding  rather  than  another. 

English  agricidturists  also  allege  another  objection  to 
this  system.  They  assert  that  sheep-pasture  lands  rapidly 
deteriorate  when  deprived  of  the  excrements  voided  by 
these  animals  during  the  «ight,  and  improve  as  visibly 
where  the  contrary  course  is  pursued ;  and  bring  forward 
in  support  of  that  assertion  numerous  incontestible  ex- 
periments, which  tend  tcJ  prove  that  in  the  former  case 
the  number  of  sheep  which  they  will  keep  is  annually  de- 
creased, while  under  the  latter  they  are  capable  of 
supporting  a  larger  number  every  year,  and  become  pro- 
gressively ameUorated;  that,  lastly,  the  difference  be- 
tween the  fertiUty  of  sheep  pastures  which  are  allowed  to 
receive  all  the  dung  voided  by  the  animals  during  the 
night  and  those  which  are  deprived  of  it,  is  very  sti^dng. 

In  reply  to  this  objection,  others  have  urged  that  ?f 

80  lbs.  of  Swedes  daily.  Another  one  hundred  were  folded  in  pens  of  a  similar 
siie,  bat  without  sheds  attached ;  they  were  kept  during  the  same  time,  and 
the!**  daily  consumption  of  Swedes  amounted  to  35  lbs.  each.  And  yet  the  sheep 
which  enjoyed  the  protection  of  the  sheds  increased  in  weight  dibs,  each  more 
than  those  left  unprotected.— k/our.  JRoy.  A0.  5.,  vol.  If.,  pp.  889—230, 
Tol.  U,  pp.  140—147. 
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sheep  were  allowed  the  liberty  of  a  considerable  extent 
of  pasturage  during  the  night,  they  would  stD^  huddle  as 
closely  as  possible  together ;  and  consequently,  instead  of 
diffusing  their  excrements  over  the  field,  would  void  them 
all  in  one  place,  where  this  accumulation  would  tend  to 
injure  rather  than  ameliorate  the  pasture.  And  they  like- 
wise state  that  the  sheep  invariably  congregate  as  nearly 
as  possible  in  the  same  place  every  night ;  but  I  have 
never  found  this  observation  in  the  works  of  any  English 
agricultural  writer,  even  of  those  who  are  most  favourable 
to  the  practice  of  folding  sheep.  In  my  opinion,  sheep, 
which  are  turned  into  pastures  surrounded  by  hedges, 
and  which  are  not  driven  together  by  the  shepherds  or 
their  dogs,  will  never  acquire  this  habit. 

The  following  regulations  must  be  attended  to  in  fold- 
ing sheep  :— 

1 .  The  fold  or  pen  must  never  be  made  larger  than  is 
absolutely  necessary :  sheep  have  a  natural  propensity  to 
crowd  as  closely  together  as  possible.  If,  therefore,  the 
enclosure  into  which  they  are  turned  is  larger  than  there 
is  any  absolute  necessity  for  it  to  be,  one  portion  of  the 
land  i^'^l  be  thoroughly  ameUorated,  while  another  will 
be  very  imperfectly  manured.  Not  more  than  ten  or 
twelve  square  feet  should  be  allowed  to  each  animal, 
if  we  would  have  them  manure  thoroughly  the  space 
assigned  to  them. 

2.  The  hurdles  of  which  the  pen  or  fold  is  composed 
ought  not  to  exceed  ten  or  twelve  feet  in  length,  in  order 
that  the  shepherd  may  be  able  to  carry  them  from  place 
to  place  and  fix  them  in  the  ground.  The  proportionate 
number  of  these  hr'-dles.  need  not  be  increased  in  exact 
ratio  with  an  increase  in  the  flock  of  sheep.  If  we  suppose 
each  hurdle  to  be  ten  feet  long,  and  that  each  sheep  ou^ht  to 
be  avowed  a  space  of  ten  feet  in  extent,  a  flock  of  two 
hundred  animds  ^1^^  require  eighteen  hurdles ;  and  a  flock 
of  three  hundred  only  twenty  hurdles,  if  the  pen  is  con- 
structed in  the  form  of  a  square.  Besides,  a  sipa^^  flock 
requires  equally  as  many  attendants  as  a  large  one,  and 
consequently  the  expense  of  each  separate  animal  is  di- 
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minished  in  proportion  as  the  aggregate  nmnber  is  in- 
creased. On  this  account,  it  is  sddom  deemed  advisable 
to  fold  less  than  three  hundred  sheep. 

The  comparative  richness  of  the  amelioration  bestowed 
on  land  by  the  practice  of  folding,  varies  considerably. 
Some  have  endeavoured  to  define  it  according  to  the 
greater  or  less  extent  of  the  space  on  which  the  animals 
are  enclosed ;  others,  by  the  time  which  they  are  suffered 
to  remain  on  one  spot.  But  these  data  are  very  un- 
satisfactory, because  the  quantity  of  excrements  voided 
by  the  sheep  must  depend  entirely  upon  that  of  the  food 
which  they  have  consumed ;  and  their  value  will  be  in 
proportion  to  its  fattening  quality.  If  the  pasturage  is 
abundant,  a  given  number  cl  sheep  wrU  manure  the  spot 
on  which  they  are  enclosed  as  effectually  in  one  night  as 
they  could  do  in  two  or  three  if  kept  upon  scanty  pas- 
tures. Every  one  must  be  struck  with  the  truth  of  this 
obaervation.  ' 

Folding  is  divided  into  three  classes,  which  are  desig- 
nated "complete-folding,**  "half-folding,"  and  "extra- 
folding."  If  the  pasturage  be  of  a  tolerable  quality,  the 
folding  is  said  to  be  complete  when  six  hundred  sheep 
are  penned  on  an  acre  of  land  for  three  nights ;  or,  what 
amounts  to  the  same  thing,  when  one  thousand  eight 
hundred  sheep  are  folded  on  an  acre  for  one  night.  A 
sUght  or  half.folding  is  said  to  have  taken  place  when 
one  thousand  two  hundred  sheep  have  passed  the  night 
on  an  acre  of  land ;  and  the  ground  is  said  to  have  re- 
ceived the  benefit  of  an  ext^folding  when  the  same 
extent  of  space  has  been  occupied  by  two  thousand  four 
hundred  sheep. 

Even  supposing  the  pasturage  to  be  always  eaually 
good,  the  length  of  the  nights  will  cause  no  slight  differ- 
ence in  the  effects  of  the  folding.  When  the  nights  are 
shortest,  the  animals  are  not  in  the  fold  more  than  eight 
hours;  whereas,  during  the  long  nights,  they  remain 
there  for  twelve  hours,  if  not  more.  To  this  considera- 
tion must  be  added  another,  namely,  that  in  most  agri- 
cultural undertakings  sheep^  in  general,  receive  but  a 
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scanty  pasturage  during  the  term  of  the  short  nights, 
and  that  they  are  much  better  fed  in  the  spring  when 
they  are  depastured  on  the  meadow  or  fallow  lands  pre- 
vious to  their  being  broken  up,  or  in  the  autumn,  when 
they  are  turned  on  the  stubble  fields.  In  order  to  com- 
pensate for  this  inequality,  some  persons  have  divided  the 
Ug  nights  into  t^  equal  portiors,  and  have  caused  the 
sheep  to  spend  half  of  the  time  in  one  place  and  half  in 
another.  Where  the  shepherds  are  not  accustomed  to 
this  mode  of  proceeding,  the  best  plan  will  be  to  contract 
the  limits  of  the  fold  during  the  short  nights,  and  thus 
make  up  the  difference  by  diminishing  the  number  of 
hurdles,  or  arranging  them  so  as  to  enclose  a  smaller 
space.  A  similar  number  of  hurdles  will  embrace  a  much 
greater  circumference  when  set  up  in  the  form  of  an 
exact  square,  than  they  would  do  if  made  into  a  long 
square.  Twenty  hurdles,  each  twelve  feet  long,  if  set  up 
in  a  square  form;  will  enclose  twenty-five  perches ;  but  iS 
the  same  number  were  arranged  so  that  there  should  be 
eight  on  each  side  and  only  two  at  each  end,  they  would 
not  then  enclose  more  than  sixteen  perches.  The  Count 
de  Powdewils  has  drawn  up  a  table  for  regulating  the 
proportionate  space  according  to  the  length  of  the  nights. 
It  will  be  found  in  vol.  i. ''  Annals  of  Agriculture,''  and 
clearly  indicates  the  intensity  of  the  manuring  which  will 
be  derived  &om  the  form  given  to  the  fold  and  the  ar- 
rangement  of  the  hurdles. 

Sheep  are  generally  driven  into  the  fold  at  sunset,  and 
not  let  out  again  until  the  dew  is  evaporated,  because 
that  vapour  would  be  very  likely  to  prove  injurious  to 
them  on  account  of  the  voracity  with  which  they  then 
eat.  Before  they  are  let  out,  they  are  moved  about  in 
the  fold  in  order  that  they  may  empty  themselves  com- 
pletely, and  that  no  portion  of  their  excrements  may  be  lost 
on  the  road. 

The  kind  of  manure  produced  by  folding  is  easily  de- 
composed, and,  consequently,  acts  with  great  prompti- 
tude and  energy.  It  produces  a  peculiarly  sensible  effect 
on  the  first  crop ;  but  its  effect  on  the  second  is  very 
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slight,  and  where  only  a  slight  folding  has  taken  place  it 
is  not  felt  at  all.  It  is  only  an  extra-folding,  wh^i  two 
thousand  four  hundred  sheep  have  been  enclosed  on  an 
acre  of  land,  that  is  capable  of  producing  effects  which 
endure  until  the  third  crop;  especially  if,  immediately 
after  the  folding,  rape,  or  some  other  produce  of  the  same 
or  a  similar  nature,  is  sown  instead  of  grain  crops.  It 
is  thus  that  the  greatest  amount  of  profit  can  be  derived 
fix)m  this  practice.  Should  such  a  course  not  be  adopted, 
there  will  be  every  reason  to  fear  that  the  cereals  will  be 
laid,  an  inconvemence  which  is  too  often  induced  by 
ameliorations  of  this  nature. 

In  general,  when  the  farmer  wishes  to  ameliorate  his 
land  very  considerably  for  the  com  crops,  he  first  ma- 
nures slightly  with  stable  manure ;  and  then,  after  having 
buried  that  by  ploughing,  he  folds  a  few  sheep  there. 

Com  crops  succ^ding  the  folding  of  sheep,  especiaUy 
of  a  large  flock,  acquire  bad  qualities,  which  cause  the 
grain  to  be  rejected  by  bakers,  brewers,  and  distillers  of 
brandy.  We  shall  have  occasion  to  return  to  this  subject 
hereafter. 

The  soil  is  usually  ploughed  before  sheep  are  folded  on 
it;  and  as  soon  as  the  folding  has  taken  place,  they 
hasten  to  bury  the  manure  thus  deposited  on  the  groundf, 
by  a  superficial  ploughing.  Although  this  proceeding  is 
universally  adopted,  I  have  had  my  doubts  as  to  the 
eligibility  of  it  since  I  have  learned  several  experiments 
being  made  by  agricultural  friends  of  mine,  \nio  assert 
that  they  have  seen  the  most  beneficial  effects  resulting 
from  folding,  when  the  manure  was  suffered  to  remain  on 
the  surface  of  the  soil  for  a  considerable  period.  There 
is  no  doubt  that  great  advantages  have  been  derived  from 
folding  sheep  on  land  after  the  seed  was  sown  in  it.  I 
have  seen  wonderful  effects  resulting  fiY)m  an  ameliora- 
tion of  this  nature  bestowed  on  a  field  in  which  potatoes 
had  been  planted. 

The  practice  of  folding  is  sometimes  adopted  for  the 
purpose  of  manuring  hilly  or  mountainous  pasture  lands, 
or  cortificial  meadows,  and  with  great  success,  especially 


ON   MANURING  THE   SOIL.  465 

where  these  places  are  difficult  of  access,  and  it  is  almost 
impossible  to  transport  manure  to  them  in  the  ordinary 
way. 

Many  persons  who  are  prejudiced  against  inmiediate 
folding,  and  who  have  a  superabundimce  of  straw  for 
Utter,  and  who  wish  to  improve  distant  or  hilly  parts 
of  their  farm  with  8heep.<£ing,  make  moveable  en. 
closures  in  the  neighbourhood  of  these  spots,  which 
they  strew  with  an  abundance  of  litter,  and  then  drive 
the  sheep  into  them.  Sometimes  the  animals  are  only 
confined  in  these  folds  at  night ;  at  other  times  they  are 
kept  there  during .  the  day  also,  especially  when  these 
folds  are  sheltered  by  trees.  Thus,  they  have  the  dung 
made  in  immediate  proximity  to  the  fields  on  which  they 
wish  to  use  it,  and  an  unmensity  of  labour  is  spared, 
for  the  carriage  of  the  straw  is  far  less  expensive  than 
that  of  the  dung.  In  these  moveable  folds  the  sheep 
may  be  allowed  more  room,  and  the  straw  afibrds  them 
a  more  healthy  bed  than  would  be  famished  by  the  damp 
ground. 

As  all  animal  substances  form  very  active  manures,  the 
fertility  of  the  soil  and  the  amount  of  its  products  will 
be  very  sensibly  augmented,  if  not  only  the  excrements 
of  animals,  but  also  the  bodies  of  those  anunals  which 
die,  and  all  the  ofial  from  those  which  are  slaughtered, 
are  carefully  preserved  and  used  as  manures;  and  no 
portion,  however  smaU,  of  these  manures,  ai^  suffered  to 
be  lost  or  taken  away  from  the  great  and  universal  circu- 
lation of  naturq. 

Animal  bodies,  when  deprived  of  vitahty,  form  a  pecu- 
liarly active  manure.  If  these  are  collected  together  in 
trenches,  or  enclosures  walled  round,  covered  with  quick- 
lime, mixed  with  earth,  and  subsequently,  when  they 
have  lost  their  putrid  and  offensive  smell,  which  is  soon 
carried  off  by  the  Ume,  the  whole  mixture  be  well  stirred 
and  mingled  together,  an  exceedingly  active  manure  will 
be  obtained.  But  if,  on  the  contrary,  these  substances 
are  suffered  to  decompose  in  the  open  air,  buried  deeply 
in  the  ground,  or  thrown  into  the  water,  they  are  with- 
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drawn  from  the  circulatiou  of  organic  matter,  and  a  con* 
ftiderable  portion  of  the  elements  of  life  are  tiius  lost. 

Even  bones  are  softened  by  the  admixture  of  quick- 
lime,  and  may  then  be  powdered  without  difficulty. 
After  this  preparation  they  produce  wonderful  effects  on 
land. 

On  the  sea-coast,  fish  are  not  unfrequently  used  as 
manure;  and  also  occasionally  at  the  mouth  of  hu^ 
rivers,  as  is  the  case  when  ah  enormous  quantity  of 
herrings  is  thrown  on  the  shores  of  the  Elbe.  But  tiiese 
fishes  must  be  covered  with  quicklime,  and  subsequently 
mixed  with  earth,  if  we  would  derive  that  amount  of 
benefit  from  them  which  they  are  capable  of  producing. 
Experience  testifies  that  this  mixture  is  productive  of 
wonderful  effects  when  spread  over  the  sowings ;  but  that 
when  the  fish  are  scattered  over  the  soil  and  buried 
before  the^  are  thoroughly  decomposed,  th^  are  posi- 
tively injurious  in  the  &st  year,  and  productive  of  little 
advantage  in  the  second.  The  same  may  be  observed 
with  regard  to  rancid  oil  of  herrings,  which  is  sometimes 
used  as  a  manure.  When  undecomposed,  it  is,  in  com- 
mon with  all  other  oleaginous  substances,  prejudicial  to 
vegetation ;  but  when  its  decomposition  has  been  effected 
by  means  of  lime  or  alkalis,  it  becomes  a  very  active  ma- 
nure, as  numerous  experiments  tend  to  prove., 

Horn  must  also  be  included  in  the  list  of  highly  effi- 
cacious animal  manures.  It  contains  a  larger  quantity  of 
decomposable  animal  matter  than  bone,  and  is  decom- 
posed with  less  difficulty,  and  is  almost  entirely  dis- 
solved in  nitrogen,  hydrogen,  carbonic  add,  phosphorus, 
and  sulphate  of  lime,  and  then  apparentiy  enters  into 
divers  combinations  with  them  in  various  proportions, 
producing  thereby  exceedingly  fertilizing  matters.  The 
shavings  or  clippings  of  horn,  or  the  residue  left  by 
turners,  comb-makers,  &c.,  are  most  frequently  used 
for  manuring  land.  The  most  minute  portion  are 
the  first  to  become  decomposed;  but,  although  their 
effect  is  most  sensible,  it  does  not  last  more  than  a  year. 
But  this  effect  may  easily  become  so  great  as  to  cause 
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the  chief  part;  of  the  cereals  to  be  laid;  besides,  on 
on  account  of  this  excess  of  fertility,  th^  are  longer  in 
arriving  at  matarily :  the  grain  does  not  ripen  so  soon, 
the  ears  of  com  are  more  subject  to  rust,  the  grain  itself 
contains  less  farina,  and,  iii  short,  the  crop  has  all  the 
defects  of  cereals  sown  on  land  which  has  been  ame- 
liorated by  the  folding  of  sheep ;  possibly  because  both 
contain  too  great  a  proportion  of  nitrogen.  It  is,  there- 
fore, better  to  ameliorate  those  soils  with  horn  which  are 
intended  for  the  production  of  crops  which  are  not  liable 
to  suffer  fix)m  an  excess  of  manure.  If  some  few  larger 
pieces  are  found  among  the  shavings,  or  if  hoofs  are 
chopped  and  mixed  with  them,  the  decomposition  goes 
on  more  slowly.  These  matters  do  not  produce  much 
effect  in  the  first  year ;  but  when  once  the  effect  iB  pro- 
duced, it  is  more  durable.  English  agriculturists  con- 
sider that  from  five  to  six  hundred  pounds  of  this 
substance  is  a  sufficiently  rich  amendment  for  an  acre  of 
land.  I  have  used  twenty-four  bushels  of  these  shavings 
on  that  extent  of  land.  A  bushel  weighs  from  twenty- 
four  to  thirty-two  pounds,  according  as  it  is  composed  of 
shavings  or  large  pieces.  The  best  plan  is  to  determine 
the  quantity  by  measure  rather  than  by  weight,  because 
the  thin  shavings  weigh  less  than  the  clippings,  while 
their  effect  is  more  prompt  and  energetic. 

The  hoofs  of  annuals,  of  which  butchers  frequently 
have  an  iomiense  quantity  by  them,  should  be  chopped 
into  small  pieces  previous  to  being  spread  over  the  land ; 
but  this  is  by  no  means  an  easy  task,  unless  the  hoof  has 
been  previously  softened  by  being  steeped  in  water,  to 
which  a  little  lune  and  ashes  have  been  added,  for  a  con- 
siderable time ;  but  hoofs  may  be  used  whole  with  con- 
siderable advantage  for  the  purpose  of  ameUorating  mea- 
dows. Where  this  is  done,  holes  are  made  in  the  ground, 
about  a  foot  and  a-half  or  two  feet  apart,  and  into  each 
of  these  is  put  the  hoof  of  an  ox,  full  of  water.  An  abund- 
ance of  grass  shoots  up  round  this  hoof  on  the  first  year ; 
on  the  second  the  amelioration  extends  yet  further ;  and 
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on  the  third  year,  the  hoof  being  totally  dissolyed,  the 
whole  of  the  meadow  is  ameliorate. 

The  refuse  of  the  shambles,  consisting  of  blood,  hair, 
and  all  kinds  of  filth,  likewise  forms  an  excellent  mannre: 
mixed  with  earth,  and  used  in  small  quantities,  these  sub- 
stances produce  prompt  and  energetic  effects.  It  would 
be  almost  extravagant  ta  make  use  of  them  or  bury  them 
as  we  should  other  manures,  as  they  can  be  employed 
^th  80  much  more  advantage  in  the  lorm  of  oom^t 

The  same  may  be  observed  with  respect  to  the  offal 
of  tan-yards.  I  here,  of  course,  allude  to  the  animal 
portions,  and  not  to  the  tan.  This  is  also  a  veiy  active 
species  of  manure,  and  one  which  should  be  employed  in 
the  formation  of  compost,  and  spread  over  the  land 
sparingly. 

The  hair  and  wool  of  animals  is  composed  of  the  same 
constituent  parts  as  horn,  but  these  substances  do  not 
decompose  so  rapidly;  at  least,  until  they  have  been 
mixed  with  a  little  lime.  In  England,  woollen  rags,  fea- 
thers, and  old  hats  are  carefully  collected  and  sold  as 
manure.  They  are  thrown  into  trenches,  sprinkled  with 
quicklime,  and  then  left  to  decompose ;  and,  subsequently, 
the  matter  thus  formed  is  mixed  with  the  soil.  It  is  an 
undeniable  fact,  that  if  nothing  which  could  by  possi- 
bility tend  to  accelerate  or  enrich  vegetation  were  wasted 
or  suffered  to  be  lost,  an  immense  increase  of  products 
would  be  the  result. 

Shoes  and  old  leather  are  not  very  easily  decomposed 
by  the  simple  action  of  the  atmospheric  air,  but  if  mixed 
with  a  little  quicklime  they  speedily  enter  into  a  state  of 
decomposition,  and  are  transformed  into  a  mucilaginous 
substcmce.  liie  residue  of  the  grease  tubs  of  tallow- 
chandlers,  when  not  used  for  the  purpose  of  making  soap, 
forms  an  excellent  manure,  but  one  which  ought  only 
to  be  applied  in  the  form  of  compost. 

The  scum  taken  from  the  boilers  of  sugar-bakers,  and 
the  residue  of  these  manufactures,  consisting,  for  the 
most  part,  of  blood,  mucilage,  and  lime,  must  not  be 
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omitted  in  the  list  of  animal  manures.  In  rural  under- 
takings, in  the  neighbourhood  of  large  towns,  an  abund- 
ance of  this  substance  can  always  be  procured;  and  it  is 
a  general  opinion  that  there  is  no  variety  of  manure  which 
can  surpass  it  in  the  effects  which  it  produces,  or  which 
goes  so  far. 

All  the  last-mentioned  species  of  animal  manures  are 
only  within  the  reach  of  those  agriculturists  whose  farms 
or  estates  are  situated  in  the  vicinity  of  large  towns  or 
thickly-populated  districts.* 

*  Since  M.  Thaer  wrote,  another  animal  fertilizer,  the  guano,  has  been  added 
to  the  liBt ;  of  this  large  quantities  are  now  importing  into  England.  Guano  is,  it 
seems,  the  European  mode  of  pronouncing  the  PeruYianword  "huano,"  or, 
manure.  This  substance  exists  in  large  quantities  in  some  of  the  rocky  islands 
off  the  coast  of  Peru,  where,  in  the  ceurse  of  ages,  it  has  been  formed  by  the 
depositof  the  excrements  of  innumerable  multitudes  of  sea  fowl,  who  lurant 
these  localities,  especially  during  the  breeding  season. 

"  It  forms  irregular  and  limited  deposits,  w^ch  at  times  attain  a  depth  of 
fifty  or  sixty  feet,  and  are  excavated  like  mines  of  red  ochre.  Its  real 
origin  was  well  known  to  the  Government  of  the  Incas,  and  its  national 
importance  fully  understood.  It  was  made  a  capital  offence  to  kill  the  young 
birds  on  the  guano  islands." — Professor  Johnston,  Jour.  Roy.  Ag.  Soe.y  vol.  W., 
p.  109. 

It  exists,  according  to  M.  Humboldt  (Davy*s  JSUnu  Ag.  Chem.,  896^,  in  the 
greatest  abundance  in  some  bf  the  smidl  rocky  islands  of  the  Pacific  Ocean,  as 
at  Chinche,  IIo,  Iza,  and  Arica.  Even  when  Humboldt  wrote,  some  twenty 
years  since,  fifty  vessels  were  annually  loaded  with  the  guano  at  Cliinche  alone, 
each  trader  carrying  from  one  thousand  five  hundred  to  two  thousand  cubic 
feet.  The  guano  is  found,  according  to  Liebig  (Organic  CKeni.,  SI),  on  the 
surface  of  t£ese  lands  in  strata  of  several  feet  in  thickness,  and  is,  in  fhct,  the 
slowly  putrefying  excrements  of  innumerable  sea^fowl  that  remain  on  them 
during  the  breeding  season*  It  is  used  by  the  farmers  of  Peru  chiefly  as  a 
manure  for  the  maize  or  Indian  com,  and,  it  is  said,  sometimes  in  the  small 
proportion  of  about  1  cwt.  per  acre.  **  The  date  of  the  discovery  of  the  guano, 
and  of  its  introduction  as  a  manure,"  says  Mr.  Winderfelt  (Brit.  Farm.  Mag., 
vol.  vi.,  p.  411),  *^  is  unknown,  although  no  doubt  exists  of  its  great  antiquity. 
In  many  parts  of  America,  where  the  soil  is  volcanic  or  sandy,  no  produce 
would  be  obtained  without  the  guano.  It  has  been  calculated  that  firom  12,000 
to  14,000  cwts.  are  annually  sold  in  the  port  of  Mollendo  for  the  use  of  the 
country  round  the  city  of  Areqnipa.  In  the  province  of  Taracapa,  and  in  the 
valleys  of  Tambo  and  Victor,  the  consumption  should  be  something  more,  as 
wheat,  all  kinds  of  fruit,  trees,  and  plants,  with  the  single  exception  of  the  ^ 
sugar  cane,  are  manured  with  the  guano ;  which  is  not  the  case  with  the  dis- 
trict of  Areqnipa,  where  maize  and  the  potato  alone  require  it.  In  the 
district  of  Areqnipa  3  cwts.  of  guano  are  spread  over  an  extent  of  five  thousand 
square  yards  (atx>nt  an  English*  acre);  but  in  Taracapa  and  the  valleys  of 
Tambo  and  Victor,  6  cwts.  are  required.  The  land  thus  manured  in  Areqnipa 
produces  45  for  I  of  potatoes,  and  85  for  1  of  maize ;  where  wheat  manured 
with  horse-dung  produces  only  18." 

There  are,  it  appears,  three  varieties  of  guano,  which  bear  on  the  coast  of  Peru 
different  prices.  ''  The  white  guano  is  considered  the  most  valuable,  as  being 
fresher  and  purer.  It  is  found  on  nearly  ail  the  islands  along  the  coast.  The 
red  and  dark  grey  are  worth  28.  Sd.  the  cwt. ;  a  higher  price  is  given  for  the 
white  on  account  of  its  greater  scarcity.    It  is  sold  at  the  port  of  Mollendo  at 


470  AGBICDLTUSS. 

Vegetable  Manures. 

Purely  vegetable  manures  are  not  nearly  so  active 
and  energetic  as  those  of  animal  origin ;  but,  on  the 
other  hand,  their  effects  are  more  durable.    They  appear 

9f.  6d»  pw  ewt^  «ad  «t  timesi  m  daring  the  war.  It  lias  obtataied  u  high  a  piiee 
aB  12t." 

In  a  recent  obliging  commnnieation  (Dec.  89, 1849)  from  a  gentleman  who 
lias  leiidedmany  years  on  the  ooast  of  Pern  (Henij  Bland,  Biq.,  of  liverpool), 
he  obeerrety  in  answer  to  some  questions  which  f  had  addressed  to  him  with 
resard  to  the  uses  of  the  guano,  the  soils,  and  the  dimate  of  Pern— 

^<^  Hie  Talleys  on  the  coast  of  Peru  consist  chiefly  of  a  light  sandy  sofl.  Ko 
Toki^  fidls  upon  tiiat  part  of  the  coast  where  I  have  seen  guano  used.  If  eitiier 
are  the  dews  so  copious  as  to  be  considered  by  the  Peruviui  &rmer  to  be  <tf  any 
Importance  in  promoting  yegetation  in  the  ydleys. 

'<  On  the  tops  of  the  coast  hills  a  slight  Verdure  Is  produced  by  the  dews  in 
the  winter  season,  but  It  does  not  remain  for  more  than  from  one  to  two 
months.  The  land  of  the  valleys  is  irrigated ;  but  without  the  llnsits  of  Irri- 
gation all  is  a  desert,  with  the  exception  of  the  slight  Tegetation  I  have  aUuded 
to.  This  ii  the  state  of  the  coast  from  about  6  degrees  to  82  degrees  south 
latitude. 

<«  I  do  not  belieye  that  so  small  a  quantitr  as  1  cwt.  of  guano  per  acre  ia 
found  sufficient  for  the  soil  upon  any  part  of  the  coast  of  Peru.  In  the  neigh* 
bourhood  of  Arequipa  the  first  crop  is  maize  ("Indian  com).  The  seed  is  sown 
in  drills  or  trenches,  and  the  bunches  (three  or  four  plants  I  call  a  bunch) 
come  up  about  two  feet  apart.  When  the  plants  are  six  or  eight  inches  above 
ground,  a  pinch  of  guano  (as  much  as  c&n  be  easily  held  between  the  thumb 
and  two  fingers)  is  placed  around  each  bunch,  and  the  whole  is  usually  irrigated 
immediately  afterwards.  Guano  is  again  applied  when  the  plant  is  about 
throwing  out  its  fruits,  a  }um4f^  is  then  applied  to  each  bunch,  and  irrigation 
immediatdy  follows.  The  next  succeeding  crops,  potatoes  and  wheat^  are  pro- 
duced without  any  further  application  of  manure. 

''  In  the  valley  of  Chaucay,  distant  from  Lima  about  forty  miles,  a  soil 
which  without  guano  is  capable  of  producing  only  15  for  1  of  Indian  com,  with 
guano  is  made  to  produce  900  for  1.  In  speaking  of  guano,  the  Peraviana 
say,  'Aunque  no  sea  santo  hace  milagros.' — Guano,  though  no  saint,  worka 
miracles. 

'^  Guano  to  be  piod^  being  In  some  measure  soluble  in  water,  can  never  be 
found  in  its  most  powerful  state  In  any  climate  where  rain  fidls  :  and,  conse- 
quently,  any  that  may  be  brought  from  the  coast  of  Pem,  taken  m>m  without 
the  VMU  ofdrynutf  must  be  of  inferior  value  compared  with  that  which  cornea 
from  the  Chincha  Islands:  situated  in  about  10}  degrees  south  latitude,  and 
about  ten  miles  distant  from  the  main ;  and  from  Paqulca,  on  the  coast  of 
Bolivia,  in  latitude  21  south.  Upon  theee  islands,  and  at  Paqulca,  is  the  prin- 
cipal deposit  of  guano.  Two  or  three  caigoes  of  guano  from  the  coast  of  Chili 
(where  rain  is  frequent)  have  found  ttieir  way  Into  this  countrv,  and  have,  I 
believe,  been  sold  for  Chincha  guano,  thus  iniuring  both  the  character  of  the 
best  guano  as  a  manurei  and  the  importer  of  toe  genuine  article. 

**  I  may  mention  a  circumstance  to  show  the  little  esUmation  in  which  nitrate 
of  soda,  compared  with  guano,  is  held  by  the  Peruvian  flirmer.  On  the  coast 
of  Pern  nitrate  of  soda  is  produced  at  a  distance  of  about  forty-five  miles  from 
Iqaique,'theportat  which  the  principal  part  of  Uie  nitrate  is  shipped.  For 
mules,  to  transport  the  nitrate  from  the  place  where  it  is  made  to  the  port  of 
shipment,  the  nitrate  merchant,  who  sells  for  export,  depends  chiefly  upon 
the  farmers  who  reside  in  the  immediate  neighbourhood  where  the  nitrate  is 
produoedi  and  he  can  only  secure  their  services  by  having  always  ready  for 
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to  produce  a  more  durable  humus;  but  which  is  not  so 
easily  or  so  promptly  absorbed  by  the  suckers  of  plants. 
An  addition  of  animal  matter,  of  lime,  or  of  aUcalies, 
tends  materially  to  accelerate  their  decomposition.     A 

them,  in  the  port  of  Iquiqne,  a  return  load  of  guano,  which  they  carry  back  to 
manure  thdr  fiirms,  after  having  carried  a  load  of  nitrate  almost  from  their 
own  doors  to  the  port  of  Iquique." 

Guano  appears,  in  the  state  in  which  it  has  been  lately  Introduced  into  this 
country,  to  be  a  fine  brown  or  fawn-coloured  powder,  emitting  a  strong  marine 
smell;  it  blackens  when  heated,  and  gives  off  strong  ammoniaeal  fames. 
When  nitric  acid  is  mixed  with  it,  uric  or  lithic  add  is  produced.  It  has  been 
analysed  by  various  chemists*  In  1806  an  analysis  of  a  very  elaborate  de- 
scription Vas  published  by  MM.  Fouroroy  and  Vanquelin  ;  they  found  in  it  a 
fourth  of  its  weight  of  uric  acid,  partly  saturated  with  ammonia  and  partly 
with  potash ;  some  phosphate  of  lime  and  ammonia,  and  small  quantities  of 
sulphate  and  muriate  of  potash ;  a  little  ibtty  matter ;  and  a  portion  of  sand.  It 
has  been  more  recently  analyzed  by  Mr.  Hennell,  of  Apothecaries'  Hall,  who 
found  in  guano— 

Parte. 

Bone  earth • •<• • 30*6 

Sulphates  and  muriates  .  •  ^ •  • •  •  •    8 

Urio  or  lithie  add 16 

Carbonate  of  ammonia ...••• 3 

Matters  volatile  at  213^,  consisdng  chiefly  of  water  and  carbonate  of 

ammonia • 18 

Other  organic  matters ••..• ••• 36-6 

100 

The  composition  of  guano  varies,  however,  considerably.  According  to  the 
analysis  of  MM.  Voelc^el  and  Klaprotli,  the  varieties  which  they  examined 
contained^- 

Voelckd.  Klaprotb. 

Parte.  Parte. 

Urate  of  ammonia * 0  16 

Oxalate  of  ammonia 10*6  0*0 

Ditto          Ume 7  12-75 

Phosphate  of  ammonia 6  O'O 

Ditto             ammonia  and  magnesia 3*6  0-0 

Sulphate  of  potass 5*6  0*0 

Ditto            soda 3*3  0*0 

Chloride  of  sodium  (common  salt) 0-0  0*5 

Ditto          ammonia 4*2  00 

Phosphate  of  Ume 14*3  10 

Clay  and  sand 4*7  32 

Undetermined  organic  substances,  of  which  about  twelve 
per  cent.  U  soluble  in  water,  a  small  quantity  of 

soluble  salt  of  iron,  water 32*63  28*75 

In  a  few  words,  it  may  be  regarded  as  an  impure  compound  of  phosphate  of 
lime,  of  urate  of  ammonia,  and  other  salto.  There  is  no  doubt  but  that  it  is  a 
very  powerful  manure ;  tibe  very  composition  of  ite  salte  would  indicate  this 
ihct. 

According  to  the  analysis  of  Professor  Johnston,  the  quantity  of  sand  always 
present  in  the  imported  guano  varies  from  two  to  eleven  per  cent ;  the  sand 
consisting  chiefly  of  mica,  quartz,  and  felspar,  the*  debris  of  the  rocks  of  the 
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soil  tliat  is  from  time  to  time  ameliorated  with  ptiiely 
vegetable  manures,  preserves  its  fertility  better;  it  retrieves 
that  richness  and  succnlency  which  it  had  lost,  in  a  muc^ 
more  durable  manner  than  it  would  if  ameliorated  with 
animal  manures  only :  this  is  the  reason  that  land  whidi 
has  become  very  much  impoverished  or  exhausted  recov- 
ers itself  so  much  more  effectually  when  suffered  to  repose^ 
than  it  does  when  noanured. 


coast  of  Pern.  A  specimen,  which  Professor  Johnston  ezambied,  he  describes 
as  being  ^  of  a  brownish-red  colour ;  it  is  eridently  a  very  ancient  deposit^ 
and  has  undergone  mnch  decomposition.  It  consists  of  a  powdery  portion 
mixed  with  lamps  of  various  sizes.  The  latter,  when  brolKen,  exhibit  an  aggre- 
gation of  minute  crystalline  plates,  are  much  richer  in  ammonia  than  that 
which  is  in  powder,  and  aro  free  from  sand  and  stones.  When  broken  Dp, 
however,  the  lumps  speedily  lose  their  crystalline  appearance,  give  off  ammonta, 
even  at  the  ordinary  temperatura  of  the  atmosphere,  and  assume  the  condition 
of  the  powdery  portion  with  which  they  are  mixed." 

(  It  would  appear,  from  the  results  of  the  various  trials  which  have  been  recently 
carried  on  in  this  country  upon  the  guano,  that  it  is  certainly  a  ibtiliier  possessing 
powerful  effects ;  but  it  is  pretty  clear  that  it  must  be  used  in  larger  proportions 
than  was  formerly  suggested — ^from  3  to  4  cwts.  per  acre  appear  to  be  the  proper 
proportion.  It  is  also  evident,  from  the  trials  which  I  have  witnessed,  as  well.as 
from  many  whose  results  have  been  published,  that  it  should  not  be  applied  'iu 
immediate  contact  with  the  seed.  If,  therefore,  it  is  applied  by  the  drill,  wliich 
I  believe  to  be  the  best  mode,  it  should  be  applied  by  a  separate  coulter,  and 
by  the  mode  adopted  in  the  improTcd  Suffolk  drills,  by  which  the  manure  is 
deposited  in  the  soil  so  much  deeper  and  so  much  hi  advance  of  the  seed  as 
to  allow  a  portion  of  the  soil  to  be  interposed  between  the  seed  and  the  manure 
beneath  it.  like  all  other  concentrated  fertilizers,  it  is  pretty  certain  that  for 
tlie  most  successful  development  of  its  powers  it  requires  a  considerable  supply 
of  moisture,  and  will,  therefore,  produce  the  best  results  during  wet  seasons. 
It  is  used,  it  seems,  in  many  situations  in  Pern,  which  are  immediately  after- 
wards irriffated. 

From  Uiese  facts,  and  from  the  general  good  effects  which  it  has  been 
noticed  to  produce  on  grass-lands  in  St.  Helena,  and  in  Lancashire,  and  other 
of  the  most  rainy  English  counties,  it  is  evidently  well  adapted  for  a  top 
dressing  for  meadows,  and  low  situated  lands  in  general.  This,  too,  seems  to 
accord  with  the  opinion  of  Mjr.  J.  Beadel,  a  very  excellent  cultivator  and  land 
agent,  of  Witham,  who  remarks,  in  a  communication  with  which  he  recently 
favoured  me — **  I  think  there  can  be  no  doubt  as  to  genuine  guano  being  a 
most  powerful  fertilizer ;  and  were  I  about  to  use  it,  I  should  prefer  applying 
it  as  a  liquid  manure. 

**  I  am  rather  inclined  to  think  that  most  of  the  top-dressings  which  we  use 
wiU  succeed  better  as  a  stimulant  for  green  crops,  and  probably  on  g^rass-land, 
than  for  cereal  crops ;  with  me,  I  have  found  wheat  more  subject  to  mildew 
when  so  dressed.  The  strew  then  is  dark  and  very  vigorous,  but  the  kernd 
does  not  plump  up.  It  may  be  that  I  used  too  much,  and  so  fidled;  the 
appearance  was  very  like  corn  grown  on  a  dunce- hill,  rank  but  not  camnif,** 

I  think  also,  from  my  observations,  that  if  the  guano  is  well  mixed  with 
three  or  four  times  its  weight  of  finely  sifted  earth,  and  suffered  to  remain  for 
some  weeks  in  tliis  state  before  it  is  used  by  the  drill  or  applied  broadcast,  that 
its  effects  would  be  more  considereble,  and  the  sometimes  too  powerful  effects 
of  guano  upon  the  growing  crop  avoided.-— J(>Aiu<m  on  Quano. 
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We  have  already  enumerated  the  vegetable  substances 
which  may  be  used  as  Utter  with  the  greatest  advantage ; 
these  substances  when  mixed  with  the  excrements  of  the 
animals  easily  become  decomposed,  and  serve  to.  moderate 
the  rapidity  with  which  the  animal  manure  putrefies. 

But  there  are  also  other  vegetable  substances  which  in 
their  separate  states  may  be  applied  to  the  manuring  of 
that  soil  from  whence  they  have  sprung.  They  may  be 
restored  to  the  land  in  one  of  two  ways,  viz.,  either  acci- 
dentally or  intentionally. 

There  cannot  be  a  doubt  that  all  those  weeds  which 
are  allowed  to  produce  their  flowers  and  then  buried  by 
the  action  of  the  plough,  tend  to  augment  the  fertility  of 
the  soil.  For,  although  the  development  of  almost  every 
plant  is  in  some  measure  dependant  on  the  mould  or 
humus  contained  in  the  soil,  yet  numerous  experiments 
serve  to  prove  that  plants  likewise  absorb  aeriform  sub- 
stances, and  in  all  probabihty  the  constituent  parts  of 
decomposed  water  as  well,  which  they  transform  into 
organic  matters  by  means  of  their  own  internal  me- 
chanism. It  may,  therefore,  be  admitted  as  a  fact,  that 
every  vegetating  plant  increases  the  organic  matter  and 
humus  of  the  soil,  if  it  perishes  in  the  same  spot  in  which 
it  originally  sprang  up.  This  is  one  reason  that  a  com- 
plete fallow  in  which  a  great  quantity  of  grass  and  weeds 
spring  up  after  each  ploughing,  may  be  regarded  as  equid 
to  a  slight  manuring,  and  that  independently  of  all  the 
other  advantages  which  it  produces.  The  more  abun- 
dantly and  vigorously  weeds  spring  up,  and  the  greener 
the  soil  becomes  between  each  ploughing,  the  more  is  it 
benefited.  Those  fields  which  produce  the  greatest 
quantity  of  hedge-mustard  (erysimum)  derive  most  be- 
nefit from  fallowing,  independently  of  the  advantage 
resulting  from  the  destruction  of  this  weed. 

There  is  not  a  single  vegetable  substance,  even  down  to 
the  stubble  which  most  crops  leave  behind  them,  which 
does  not  restore  some  portion  of  mould  to  the  soil.  The 
longer  this  stubble  is,  the  greater  effect  does  it  produce ; 
therefore,  where  a  similar  quantity  of  manure  is  bestowed 
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on  the  land,  the  soil  becomes  less  ezhatusted  in  those  dis- 
tricts where  it  is  customary  to  leave  the  stubble  long 
when  the  com  is  reaped.  But  it  is  highly  necessary  that 
this  stubble  should  be  buried  without  loss  of  time,  as  it 
appears  that  it  only  becomes  decomposed  when  buried 
in  the  soil,  but  that  when  exposed  to  the  air  it  dries  up 
and  turns  to  powder.  In  general  the  stubble  of  plants 
which  possess  long  thick  roots  and  stems  deposits  alarger 
portion  of  vegetable  matter  in  the  soil  than  the  stubble  of 
corn-fields;  but  that  which  is  productive  of  the  most 
beneficial  ejects  when  buried  with  roots  and  stems  is  the 
stubble  of  vegetables  which  have  not  borne  their  seed,  or 
become  dry  and  strawy,  and  which  contain  a  considerable 
quantity  of  mucilaginous  particles.  Hence  arises  those 
ameliorating  effects  attributed  to  vetches  and  clover  mown 
while  green :  these  plants  shed  a  portion  of  their  leaves 
and  stems  on  the  soil,  and  thus  enrich  it  before  they  are 
gathered,  and  generally  put  forth  &esh  leaves  and  shoots 
previously  to  being  ploughed  into  the  soil. 

NotMng  tends  to  improve  land  more  than  the  turf 
or  accumulation  of  herbage  which  is  successively  formed 
during  a  number  of  years.  The  thick  tissue  of  the  plants 
and  their  clusters  of  roots,  the  animal  matter  of  the  dead 
worms  and  insects,  the  excrements  of  the  cattle  which 
have  been  pastured — these  all  combine  to  render  the  soil 
peculiarly  fertile  and  capable  of  yielding  several  successive 
crops  without  the  addition  of  fresh  manure.  It  is  quite 
an  erroneous  supposition  to  attribute  this  amendment 
solely  to  rest,  since  rest  alone  could  only  have  been 
productive  of  a  negative  good.  The  better  the  con- 
dition of  a  soil  when  laid  down  to  grass,  the  more 
herbage  will  it  be  able  to  produce,  and  the  more  will  it 
profit  by  the  term  of  repose  allowed  to  it ;  not  only  on 
account  of  its  inactivity,  but  because  its  productive  pow- 
ers are  much  greater. 

The  erroneous  opinions  which  are  in  general  entertained 
with  regard  to  the  effect  produced  on  land  by  repose, 
have  perhaps  given  rise  to  the  prejudice  in  favour  of,  and 
in  some  degree  contributed  to  the  maintenance  of  the 
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custom  of  only  laying  down  those  portions  of  land  to 
grass  which  are  completely  exhausted,  in  the  hope  that  by 
so  doing  they  might  be  restored  to  their  pristine  fertility 
and  activity.  And  it  cannot  be  denied  that  repose  does 
produce  tins  effect,  because  no  soil  is  ever  so  thoroughly 
impovenshed  as  to  be  incapable  of  putting  forth  some 
few  shoots  and  sprouts  of  herbage :  but  the  improvement 
which  results  is  much  more  backward,  and  its  effects 
much  weaker  than  if  the  land  had  been  in  a  better  con- 
dition when  abandoned  to  nature.  The  more  fertile  a 
soil  is  when  laid  down  to  grass,  the  more  leaves  and  roots 
and  patches  of  herbage  does  it  put  forth,  the  more  worms 
and  insects  are  engendered,  the  greater  number  of  cattle 
are  pastured  on  it,  and,  consequently,  the  greater  quantity 
of  excrements  are  voided  over  it :  thus,  therefore,  the 
more  it  abounds  in  nutritive  juices  when  first  laid  to 
grass,  in  the  greater  degree  will  it  be  benefited  by  the 
period  of  repose. 

We  bestow  a  most  active  and  abundant  vegetable 
amendment  on  a  soil  when  we  sow  it  with  plants  adapted 
to  its  nature,  which  will  flourish  and  attam  the  highest 
state  of  development ;  and  then  when  they  have  begun  to 
flower,  either  bury  them  by  the  action  of  the  plough,  or 
have  them  eaten  of  the  ground,  or  trodden  in  by  cattle. 
This  practice  is  of  great  antiquity:  it  was  held  in  high 
estimation  among  the  Romans,  and  exists  at  the  present 
day  in  Italy.  There  it  is  that  the  amelioration  produced 
by  a  crop  which  has  been  buried  while  green  is  the  very 
best  that  can  be  bestowed  on  a  soil,  and  is  capable  of 
bestowing  on  it  the  utmost  degree  of  fertility  of  which  it 
is  susceptible :  indeed,  they  even  prefer  it  when  there  is 
a  sufficiency  of  animal  manure.  The  climate  of  Italy 
certainly  is  more  favourable  to  the  success  of  this  practice 
than  ours,  because  those  crops  which  are  intended  to  ame- 
Uorate  the  soil  are  not  sown  until  after  the  harvest,  which 
is  more  forward  there,  and  because  those  crops  have  then 
more  time  than  they  absolutely  require  to  enable  them  to 
attain  their  highest  degree  of  vegetation.  Of  all  the 
plants  used  for  this  purpose,  none  were  so  much  prized 
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as  the  lupinus  dUnts  (white  lupine).  This  plant  has  frofm 
time  immemorial  been  cultiyated  solely  for  this  purpose, 
and  still  ^continues  to  be  so  in  the  present  day ;  the  ex- 
treme bitterness  both  of  its  seed  and  stem  precludes  all 
possibility  of  using  it  as  food,  either  for  men  or  animals.* 
We  have  analyzed  the  white  lupiae  superficially,  and  mean 
to  institute  a  more  minute  examiaation  of  it,  and  we 
found  that  it  contained  a  considerable  portion  of  mucilage, 
which  may  perhaps  expkdn  its  peculiar  adaptation  for  the 
improvement  of  land.  Sismondi  in  his  '^  Agriculture  of 
Tuscany/'  tells  us,  ^^  that  the  seed  of  the  lupine,  after  hay- 
ing been  deprived  of  its  vitality,  is  buried  at  the  root  of 
oHve  trees  in  order  to  manure  them."  We  have  only  to 
institute  a  few  experiments,  and  we  shall  soon  discover 
whether  or  not  tlos  plant  is  sufficiently  distinguished  by 
its  fertilizing  and  ameUorating  properties  to  mc^e  it  worth 
our  pains  to  cultivate  it.  It  is  well  known  to  all  florists 
and  gardeners  that  it  thrives  exceedingly  well  in  this  cli- 
mate. I  camiot,  however,  at  present  determine  whether, 
if  sown  after  a  crop  of  rye,  it  would  become  suffidentiy 
developed  to  be  buried  with  advantage;  but  we  have 
several  other  plants  which  are  equally  proper  for  the  pur- 
pose, if  not  more  so. 

The  following  are  the  properties  which  ought  to  be 
united  by  those  plants  wmch  are  cultivated  for  the  pur- 
pose of  being  buned  as  vegetable  manure. 

{a).  The  plant  chosen  ought  to  be  one  adapted  to  the 
texture,  quahties,  humidity,  and  situation  of  the  land  on 
which  it  is  to  be  sown,  in  order  that,  so  far  from 
vegetating  slowly,  it  may  shoot  up  and  flourish  with  all 
possible  rapidity. 

(3).  The  seed  must  neither  be  expensive  nor  scarce,  or 
it  must  be  of  such  a  nature  that  a  small  quantity  of  seed 
will  sow  a  considerable  extent  of  land. 

{c).  This  plant  must  attain  its  full  vigour  and  develop- 
ment in  the  shortest  possible  space  of  time,  in  order  that 

*  The  Italiaas  have  a  method  of  preparing  the  lupine  which  deprives  it  of  Its 
bitterness ;  I  have  frequently  seen  it  bought  and  eaten  by  the  peasantry,  who 
appear  to  like  it  very  welL— FfiBzrcH  Teabs. 
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the  requisite  niimber  of  ploughings  may  be  bestowed  on 
the  fiallow,  if  the  crop  be  sown  on  fallow  land,  or  that  it 
may  succeed  the  harvest  of  some  other  crop,  and  attain 
its  development  that  same  year. 

(d).  It  must  be  well  adapted  for  the  purpose  of  keep- 
ing the  soil  loose,  must  penetrate  deeply  into  it  by  means 
of  its  roots,  and  cover  it  with  its  leaves. 

(e).  It  must  contain  a  considerable  portion  of  mucilage, 
or  of  some  other  vegeto-animal  substance,  which  is 
analogous  to  animal  matter. 

(/).  It  must  be  disposed  to  putrescence. 

There  is  no  plant  that  unites  all  these  qualities  in  so 
eminent  a  degree  as  the  apergnda  arvensis  (com  spurry) ; 
various  trials  with  regard  to  its  fitness  for  this  purpose  have 
been  made,  almost  dOi  of  which  have  turned  out  well.  C^n- 
nab  of  Agriculture  ofLotoer  Saxony  y  fourth  year ^  section  1*/, 
A.J  Previously  to  ploughing  this  plant  into  the  soil,  cattle 
may  be  allowed  to  pasture  slightly  upon  it;  but  then  they 
must  be  suffered  to  remun  there  during  the  night,  if  we 
would  not  take  away  a  considerable  portion  of  the  advan- 
tages which  might  otherwise  be  derived  from  this  practice. 

Various  other  plants  are  used  for  this  purpose; 
those  which  bear  oleaginom  seeds,  as  rape,  &c.,  are 
pecuUarly  well  adapted  for  it ;  several  vegetables  apper- 
taining to  the  class  diadelphia,  as  peas,  vetches,  and 
deans.  It  is  chiefly  in  Emrland  that  vegetables  are  used 
for  this  purpose ;  even  th^,  these  crops  are  often  on  the 
ground  previously  to  being  covered  by  the  plough;  and  in 
order  to  effect  this  object,  all  kinds  of  cattle,  and  espe- 
cially pigs,  are  suffered  to  feed  on  them.  These  last-named 
animals  fatten  rapidly  there,  and  thus  contribute  towards 
paying  for  the  seed  which  would  otherwise  become  too 
expensive. 

The  same  use  is  occasionally  made  of  buck-wheat ; 
when  this  plant  is  green  it  furnishes  a  very  nutritive 
fodder. 

Frederick  the  Great,  himself,  relates  that  radishes  have 
been  sown  chiefly  with  a  view  to  this  purpose;  and  my  esti- 
mable friend;  Harmstadt,  who  relates  various  experiments 
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on  this  subject,  assures  us  that  Seet-root,  mixed  with  dif- 
ferent substances,  produces  a  very  addve  species  of  manure. 
fAnnak  of  Agricidiwral  ChemxHtry^  by  Hermbsiadt,  vol. 
i.  kj 

We  must  not  overlook  a  practice  which  has  been 
preserved  in  a  manner  so  marked  and  oonsisteat  in  all 
those  places  where  it  is  known ;  on  the  contrary,  I  think 
that  it  deserves  to  be  analyzed  with  all  possible  attention, 
and  to  be  inquired  into  in  all  its  bearings.  At  first  sight, 
we  cannot  help  fancying  that  there  is  a  degree  of  extrava- 
gance in  causing  a  crop  which  noight  be  mown,  and  con- 
sumed in  the  stable  dv  animals,  to  be  crushed  by  the 
roll,  or  trodden  down  by  cattle.  Many  persons  are  of 
opinion  that  this  kind  of  manure  will  be  equally  as  bene- 
ficial to  the  land  if  the  crop  is  made  to  pass  through  the 
bodies  of  the  animals,  as  it  would  be  if  the  plants  were 
buried  at  once ;  and  they  are  quite  right.  But  the  extent 
of  land  which  can  be  sown  with  crops  of  this  nature  will 
always  be  so  great  as  to  produce  far  more  fodder  than  is 
necessary  to  supply  the  wants  of  the  cattle,  of  which  a 
certain  limited  number  is  usually  kept ;  and  it  frequently 
happens  that  it  is  not  possible  to  procure  a  sufficient 
number  of  labourers  to  gather  the  whole  of  these  crops. 
Nor  is  this  all:  the  Italians  have  observed  that  some 
kinds  of  lands  are  materially  benefited  by  occasionally 
receiving  an  amendment  composed  solely  of  vegetable 
matters,  or,  as  they  term  it,  a  Tefre%hing  ameliaratian. 

Many  authors  have  recommended  this  practice  for  the 
amelioration  of  distant  or  detached  portions  of  land  only, 
or  of  such  as  have  been  exhausted,  or  are  newly  brought 
into  cultivation ;  but  it  would  not  benefit  impoverished 
soils  much,  because  the  plants  sown  on  them  for  the  pur* 
pose  of  being  turned  into  the  ground  as  manure,  would 
vegetate  too  feebly.  Land  must  contain  succulent  matter 
in  order  to  be  able  to  produce  them  with  any  degree  of 
success ;  therefore,  this  species  of  manure  is  better  calcu- 
lated to  preserve  the  fertihty  of  a  soil  than  to  lay  the 
foundation  of  it,  and  in  all  probability  it  is  on  that 
account  that  it  has  hitherto  been  so  little  used  among  us* 
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If  we  come  to  regard  a  field  well  covered  with  a\'thick 
crop  of  vegetables^  we  may  easily  conceive  what  may  be 
expected  from  such  a  quantity  of  stems  aod  leaves  when 
buried  in  the  soil  for  the  purpose  of  manuring  it. 

All  kinds  of  vegetable  refase  may  be  used  as  ma- 
nure, if  collected  together  and  decomposed  1^  the  ad- 
mixture of  a  small  quantity  of  animal  substances  or 
lime. 

The  sweepings  of  the  kitchen,  weeds,  wood,  rotten 
saw-dust,  soot,  tanner's  spent  bark,  or  oak  bark,  from 
which  the  greater  part  of  the  astringent  principle  has  been 
extracted,  may  all  be  converted  into  maQure.  Those 
vegetable  substances  which  yield  a  considerable  portion 
of  potassa,  on  being  burned,  are  eminently  adapted  for 
the  amendment  of  land  ,*  of  this  number  are  the  stems 
of  tobacco  plants,  maize,  straw,  &c. ;  but  these  should 
only  be  thus  employed  when  no  other  use  can  be  made  of 
them. 

The  haulm  of  potatoes  also  possesses  the  means  of 
ameliorating  land  in  a  particularly  high  degree ;  but  in 
order  that  it  may  putrefy  rapidly,  it  must  be  gathered 
together  or  mixed  with  dung  white  in  a  green  state.  An 
attempt  has  been  made  to  form  a  kind  of  compost  with 
potato  haulm,  turf,  and  a  little  lime,  which  is  said  to 
have  produced  excellent  effects.  No  insignificant  quan- 
tity of  this  substance  will  be  yielded  by  an  acre  of  pota- 
toes. If  the  haulm  is  left  on  the  ground  and  subse- 
quently ploughed  in,  it  becomes  gradually  decomposed  ; 
this  circumstance  may  serve  to  explain  the  reason  of 
some  persons  having  believed  that  potatoes  are  not  a 
very  exhausting  crop.  The  process  of  decomposition, 
however,  progresses  very  slowly,  and  retards  the  sowings 
a  little. 

There  are  also  several  other  very  usefiil  plants,  the 
stems  and  stalks  of  which  shoot  up  to  a  considerable 
height,  and  which,  independent  of  their  actual  produce, 
are  capable  of  pelding  a  large  quantity  of  mould,  a  cir- 
cumstance which  doubtless  ought  to  be  taken  into  con- 
sideration in  making  choice  of  one  kind  of  product  rather 
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than  another ;  of  this  number  is  the  Aeliantkus  annuus 
(annual  sunflower),  and  the  hdianthus  tuberomta  (Jerusalem 
artichoke). 

Sea-weeds  and  pond-weeds  may  likewise  be  entered  in 
the  class  of  vegetable  substances  which  yield  an  active 
and  energetic  manure ;  among  the  former  we  may  par- 
ticularly notice  the  variety  of  the  fuciy  and  among  the 
latter  the  chara  vulgaria  (common  chara),  which  is  always 
covered  with  a  calcareous  mucilage;  but  if  we  would 
derive  all  the  advantages  from  these  plants  which  they 
are  capable  of  yielding,  we  must,  in  the  first  place,  cause 
them  to  undergo  decomposition  either  by  themselves  or 
mixed  with  a  Uttle  animal  dung. 

The  mud  which  is  found  at  the  bottom  of  rivers, 
ponds,  and  other  places  in  which  stagnant  water  has 
remained  for  any  length  of  time,  and  the  scourings  of 
old  ditches,  are  matters  which  ought  to  be  included 
in  the  class  of  vegetable  manures ;  for  although  this  mud 
is  sometimes  mixed  with  animal  matter,  and  likewise 
contains  a  great  proportion  of  those  earths  of  which  the 
neighbouring  soils  are  composed,  still  the  vegetable  sub- 
stances predominate  in  quality  if  not  in  quantity.  This 
substance  may  in  general  be  assimilated  to  vegetable 
manure ;  that  is  to  say,  it  is  less  energetic  and  stimulating 
than  animal  manure,  but  more  durable  in  its  effects,  and 
richer  in  saccharine  and  extractive  matter.  It  is  there- 
fore termed  ^'  refreshing  manure,"  and  the  most  durable 
effects  are  attributed  to  it. 

In  the  section  on  Agronomy,  we  have  already  spoken 
of  the  different  kinds  of  earth,  and  of  their  nature,  and 
have  carefully  distinguiahed  those  which  are  sour  or  acid 
from  those  which  are  devoid  of  acidity. 

It  is  very  advantageous  to  an  agriculturist  to  discover 
such  a  store  of  fertUizing  substances  in  his  own  estate. 
However  great  may  be  the  difficulties  and  expenses 
attendant  on  the  extraction  and  transport  of  such  a  trea- 
sure to  the  fields,  they  will  always  be  fully  remunerated, 
and  those  who  have  it  in  their  power  to  advance  the 
requisite  outlay  will  find  themselves  amply  repaid.     I 
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must  confess^  however,  that  these  expenses  ore  always 
very  greats  and  that  they  seldom  yield  much  profit  during 
the  first  years  of  appUcation. 

The  principal  inconvenience  attendant  on  the  extrac- 
tion of  mud  or  mould  arises  from  the  difficulty  in  cleanng 
it  from  water,  for  it  is  seldom  sufficiently  dry  when  first 
extracted.  This  may  occasionally  be  obviated  by  diggmg 
furrows  for  the  purpose  of  carrying  off  the  moisture ;  but, 
in  general,  the  ditches  or  excavations  in  which  the  mould 
is  found  are  surrounded  by  elevations,  so  that  it  is  im- 
possible to  find  any  outlet  through  which  it  may  escape. 
In  this  case,  recourse  must  be  had  to  machines  for  the 
purpose  of  drawing  up  the  water  by  pumps,  or  to  some 
other  hydraulic  engines.  This  operation  must  either  be 
performed  in  the  summer,  or  during  the  hard  frosts  of 
winter ;  it  is  scarcely  possible  to  effect  it  in  the  spring 
and  autunm,  because  the  labourers,  having  to  stand  in  so 
much  wet,  would  be  unable  to  bear  the  cold.  In  the 
midst  of  summer  this  mud  is  apt  to  exhale  pestilential 
vapours,  which  are  calculated  to  engender  fever  and  various 
other  diseases,  not  only  in  the  labourers  employed  in  the 
operation,  but  also  in  the  inhabitants  of  the  vicinity. 
TiuB  is  especially  the  case  when  the  mud  has  lain  under 
water  for  a  considerable  period.  It  is,  therefore,  gene- 
rally preferable  to  execute  this  operation  in  the  winter 
season,  provided  that  care  has  been  taken  during  the 
autumn  to  divest  the  water  which  might  otherwise  prove 
an  obstacle.  This  operation  may  be  rendered  very  ex- 
pensive, by  the  difficulty  which  will  be  experienced  in 
cleaving  and  detaching  the  mud  when  it  is  frozen  hard, 
as  well  as  by  the  necessity  of  carting  and  transporting 
the  ice  with  which  the  mud  is  firmly  united. 

This  kind  of  manure  should  never  be  conveyed  to  the 
soil  for  which  it  is  intended  until  it  is  perfectly  dry. 
When  in  a  moist  state,  it  must  first  be  laid  in  some  place 
where  it  may  be  deprived  of  the  moisture,  and  left  there 
until  every  particle  of  water  is  evaporated ;  because  its 
weight  and  volume  is  thus  considerably  diminished,  and 
the  carriage  of  it  rendered  less  difficult.    This,  kind  of 
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manure  is  usually  conveyed  firom  place  to  phoe  by  menna 
of  tumbrels  or  dung-carts,  or  in  large  wheel-barrowB,  tlie 
former  being  drawn  by  one  horse.  Local  cireimiatanoes 
alone  can  enable  ua  to  decide  which  of  these  two  vehides 
are  most  expedient  to  be  used.  If  the  mud  has  oiily  to 
be  carried  a  little  way,  wheel^banows  will  certainly  be 
most  proper ;  but  where  it  has  to  be  conveyed  a  consi- 
derable distance,  tumbreb  will  be  least  eamensive.  These 
latter  cannot,  however,  be  used  when  the  ground  over 
which  the  mud  has  to  be  conveyed  is  of  a  marshy  nature; 
in  that  case  a  pathway,  composed  of  boards,  must  be 
made. 

This  operation  is  generally  executed  by  the  task  or  job. 
Where  tms  is  the  case,  those  who  unoertake  it  redbcm 
their  work  by  cubic  measure  or  by  the  cart-load.  No* 
thing  definite  can  be  said  with  respect  to  the  usual  price 
of  such  labour,  excepting  that  it  ought  to  be  better  paid 
than  almost  any  other,  because  it  is  the  most  unhealthjF 
and  laborious  of  all  agricultural  operations.  Besides,  it 
is  absolutely  necessary  that  the  labourers  employed  should 
have  some  uttle  brandy  to  drink. 

If  the  mud  is  completely  putrefied,  it  should  be 
put  in  little  heaps,  in  order  that  it  may  dry  more 
quickly,  and  that  a  greater  extent  of  surface  may  be  ex* 
posed  to  the  infiuence  of  the  atmosphere.  But  if  it  still 
contains  a  considerable  quantity  of  tmdecomposed  vege* 
table  matter,  of  moss,  or  aquatic  plants,  it  should  oe 
formed  into  large  heaps  when  dry,  in  order  that  it  may 
thus  become  heated,  enter  into  fermentation,  and  the 
vegetable  matter  be  thoroughly  putrefied.  Tins  putre- 
faction, or  decomposition,  will  be  greatly  accelerated  if  a 
little  calcined  lime  or  fresh  horse-dung  be  mixed  with 
the  mud. 

These  additions  are  particularly  necessaiy  to  mud 
which  contains  an  acid  quality,  even  should  it  be  com* 
pletely  decomposed.  It  is  ofteni  advisable  to  postpone 
the  addition  of  these  substances  until  the  matter  in 
question  shall  have  been  carried  to  the  land  on  which  it 
is  to  be  used ;  and  this  is  especially  the  case  when,  iniri^ead 
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of  being  spread  over  it  at  once,  it  is  left  there  in  heaps, 
as  the  double  carriage  of  the  lime,  ashes,  &c.,  is  thus 
saved.  This  remark  is  not,  however,  applicable  to  mud 
which  dries  quickly ;  for  then,  instead  of  making  it  into 
heaps,  it  is  carried  at  once  from  the  place  whence  it  is 
extracted,  to  the  land  over  which  it  is  to  be  spread. 

If  we  would  have  this  mud  produce  prompt  and  im« 
mediate  effects,  we  must  add  to  it  either  animal  manure, 
alkalies,  or  alkaline  substances,  which  will  increase  its 
solubility ;  but  it  is  only  necessary  to  effect  this  mixture 
in  the  heap,  when  the  humus  which  it  contains  is  of  an 
acid  nature.  After  the  mud  has  been  spread  over  the 
soil,  and  these  substances  have  also  been  added,  the 
mixture  may  be  effected  by  means  of  shallow  plough- 
ings,  and  repeated  and  careful  harrowings.  An  admix- 
ture  of  marl,  especially  if  it  contains  a  considerable 
portion  of  lime,  that  of  calcined  lime,  or  animal  dung, 
with  the  mud  used  for  the  amelioration  of  land,  has 
always  appeared  to  be  productive  of  very  beneficial  effects. 
It  is  not  necessary  that  any  very  considerable  quantity  of 
manure  should  be  apphed  to  land  ameliorated  with  this 
substance ;  one  half  of  the  usual  proportion  will  be  quite 
sufficient :  if  more  is  added,  the  com  crops  which  sue* 
ceed  to  an  amelioration  of  this  nature  will  inevitably  be 
laid.  But  if  the  mud  is  turned  in  by  a  ploughing,  and 
no  portion  of  manure  is  added,  its  effects  will  not  then 
be  perceptible  durmg  the  first  crop,  whatever  they  may 
be  in  the  second ;  and  should  this  substance  be  at  all  of 
an  acid  nature,  it  will  even  prove  injurious.  Neverthe- 
less, sooner  or  later  the  advantages  resulting  from  it  will 
become  evident.  They  generally  begin  to  appear  about 
the  third  year,  and  then  the  effects  produced  are  much 
more  durable. 

The  quantity  of  this  substance  which  is  said  to  have 
been,  or  which  ought  to  be,  applied  to  the  amelioration  of  a 
field  varies  very  much :  in  some  places  a  load  of  sixteen 
cubic  feet  is  allowed  for  a  square  perch  of  land,  and,  con- 
sequently, one  hundred  and  eighty  loads  per  acre ;  while, 
in  other  places,  only  twenty  such  loads  are  allowed  for  an 
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acre  of  land.  Some  persons  affirm  that  it  ought  never  to 
be  spread  over  the  ground  in  less  than  one  inch  in  thick- 
ness, while  others  maintain  that  the  thickness  on  the  land 
ought  never  to  exceed  a  quarter  of  an  inch.  But  this 
depends  in  a  great  measure  upon  the  composition  and 
nature  of  this  manure,  since  it  will  cause  a  considerable 
difference  in  the  effects  produced  by  it,  whether  this 
substance  contains  a  great  proportion  of  those  earths  of 
which  the  soil  to  which  it  is  applied  is  composed,  or 
whether  it  contains  those  of  an  opposite  nature,  or  con- 
sists chiefly  of  vegetable  mould,  properly  so  called.  It 
not  unfrequently  happens  that  a  perfectly  black  mud  will 
only  contain  eight  or  ten  parts  in  a  hundred  of  humus, 
and  all  the  rest  earth ;  and,  nevertheless,  its  addition  to 
the  land  will  be  productive  of  beneficial  effects,  especially 
when  the  kind  of  earth  which  it  contains  is  of  a  totally 
opposite  nature  to  that  of  which  the  soil  to  which  it  is 
appUed  is  composed.  Thus,  for  example,  pure  clay,  refined 
by  water,  is  beneficial  and  efficacious  when  applied  to  a 
sandy  soil ;  but  if  the  mud  were  chiefly  composed  of 
silicious  eajth,  it  would  not  be  productive  of  any  more 
effect  than  that  resulting  from  the  humus  contained  in  it. 
In  the  latter  case,  therefore,  a  large  quantity  must  be 
applied,  if  we  would  effect  any  sensible  amelioration  in 
the  soil.  After  having  chemically  analyzed  the  mud,  the 
quantity  of  it  must  be  calculated  which  it  will  be  neces- 
sary to  apply  to  a  certain  portion  of  land  in  order  that 
each  square  foot,  which  being  six  inches  deep,  is  equal  to 
half  a  cubic  foot  and  weighs  about  fifty  pounds,  shall 
receive  at  least  a  pound  of  pure  humus ;  consequently, 
should  this  substance  not  contain  more  than  ten  parts  m 
a  hundred  of  humus,  ten  pounds  of  it  must  be  appUed  to 
every  square  foot.  This  proportion  will  raise  the  quantity 
to  be  applied  to  two  hundred  and  fifty-nine  thousand 
pounds  per  acre ;  which,  supposing  each  load  to  contain 
sixteen  quintals,  will  make  one  hundred  and  sixty-two 
loads  per  acre.  The  more  humus  this  substance  con-> 
tains,  the  smaller  proportion  of  it  will  be  requisite  to 
ameliorate  a  piece  of  land.     I  do  not  mean  to  assert  that 
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a  small  quantity  of  this  mud  will  not  be  productive  of 
aay  effect,  but  merely  that  a  sensible  or  durable  effect 
must  not  be  expected  from  aa^  amelioration  of  this  nature 
in  which  less  than  two  parts  m  a  hundred  are  added  to 
the  soil. 

The  weight  of  this  mud  is  also  susceptible  of  great 
variation;  it  is  lighter  in  proportion  as  it  contains  a 
greater  quantity  of  humus,  aad  especially  when  it  com- 
prises substances  which  have  not  become  thoroughly  de- 
composed ;  the  strength  of  a  load  must  not,  therefore^ 
be  estimated  by  measure,  but  rather  by  weight. 

It  is  of  very  great  moment  that  this  substance  should 
be  carefully  mixed  with  the  soil,  and  that  this  mixture 
should  be  effected  at  once,  or,  at  any  rate,  before  the 
termination  of  the  year  in  which  the  manure  is  trans, 
ported  to  the  land.  If  it  ib  suffered  to  lie  there  long 
without  being  incorporated  in  the  soil,  it  agglomerates, 
and  forms  itself  into  clods,  which  are  a  considerable  time 
before  they  fall  to  powder  and  become  equally  divided, 
especially  in  coherent  and  tenacious  soils ;  and,  until  it  is 
thoroughly  divided  and  incorporated,  it  produces  little  or  no 
effect.  Itwill  therefore  be  better  never  to  attempt  to  sowany 
crop  after  the  first  or  even  the  second  ploughing  which  suc- 
ceeds to  the  application  of  an  amelioration  of  this  nature, 
but  to  suffer  the.land  to  lie  follow,  during  which  time  a  per- 
fect incorporation  of  the  mud  with  every  portion  of  the  soil 
may  be  effected  by  means  of  shallow  and  repeated 
ploughings,  and  careful  harrowings.  This  is  particularly 
necessary  where  the  mud  contains  a  considerable  portion  of 
earth,  properly  so  called.  The  mud  which  is  obtained  fix)m 
marshes  or  bogs,  and  which  is  not  entirely  decomposed,  may 
be  suffered  to  remain  on  the  soil  without  producing  any 
inconvenience,  because,  during  its  decomposition,  it 
divides  and  pulverizes  without  difGlculty,  One  of  my 
correspondents  informs  me  that  he  has  found  it  peculiarly 
advantageous  to  sow,  on  land  thus  ameliorated,  some 
vegetable,  the  growth  of  which  is  very  rapid,  and  which 
is  intended  to  be  ploughed  in  as  manure:    common 
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gpturry  has  appeared  to  liim  to  be  pecnluiriy  adapted  for 
this  purpose. 

Feat  is  a  substanoe  whidi  may  also  be  employed  for 
the  amelioratian  of  land,  and  especially  of  li^t  friable 
soils ;  but  when  this  substance  contains  add,  or  what  is 
still  worse,  bitomen,  it  must  be  made  into  heaps,  and 
soffered  to  remain  there  for  a  considerable  pmod,  noixed 
either  with  oedcined  lime,  or  strawy  stable  dnng,  or» 
lastly,  with  very  fine  sand,  whidi  many  persons  assert  is 
capable  of  destroying  all  banefdl  properties.  These  peat 
heaps  must  be  kept  moderately  moist ;  and  the  best  and 
most  advantageous  way  of  keeping  up  the  requisite 
degree  of  humidi^  is  to  watOT  them  with  urine  or  dung- 
water.  Great  advantages  have  frequently  been  derived 
from  forming  heaps  of  idtemate  layers  of  peat  and  calca- 
reous mail ;  they  must  be  very  rnqtienuy  stined,  and 
turned  over.* 

*  ifr*  niMn,  of  Hftthflrilitw,  in  Luiotilifav,   la  hit  Priie  Ststy,  thus 
dMcrSbet  tbe  resnlt  of  his  long  experience : — **  My  fiirm  is  a  strong  retentire 
■oil,  on  a  iabstratun  of  flnmglnoiis  eUy.    My  obfeot  wu  to  ImproTo  its  tex- 
tore  at  the  least  cost.    For  this  porpose  we  carted  great  quantiites  of  fine 
sawdost  and  peat  earth,  or  bog ;  we  had  so  far  to  go  for  tbe  latter,  that  two 
hones  would  ftteh  lliUe   more  than  three   tons  in  one  day;   one  horse 
would  lirtch  three  cart-loads  of  sawdnst  in  the  same  time.    HaTing  broogiit 
great  quantities  of  both  peat  and  sawdust  into  my  farm-yard,  I  laid  out,  for  the 
bottom  of  a  compost  heap,  a  npace  of  considorablo  dimensions,  and  ahont  three 
feet  in  depth ;  three-fourths  of  this  bottom  was  peat,  the  rest  sawdust;  on  this 
we  eonreyed,  clatfy,  the  dung  from  the  cattle-sheds;  the  nrine,  also,  is  con- 
ducted through  channels  to  weUs  for  Its  reoq»tion  (one  on  each  side  of  the  oom* 
post  heap);  common  water  Is  entirely  prevented  from  mixing  with  it.    Brery 
second  day  the  urine  so  collected  is  thrown  over  the  whole  mass  witii  a  scoop, 
and  at  the  same  time  wo  regulate  the  aocumnlated  dung.   This  being  continued 
for  a  week,  another  layer,  nine  inches  or  a  foot  thick^peat  and  sawdust  (and 
frequently  peat  without  sawdust)  is  wheeled  on  the  aocumnlated  heap.    Tkiese 
matters'  are  contlnuouBly  added  to  each  other  durfaig  winter ;  and  in  addition, 
once  in  every  week,  never  less  than  85  cwt.,  more  frequently  50  cwt,  of  night- 
soQ  and  nrlne ;  the  latter  are  always  laid  next  above  the  peat  or  bog  earth,  ss 
we  thhik  it  accelerates  their  decomposition.  It  is,  perhaps,  proper  here  to  state, 
that  the  peat  is  dug  and  exposed  to  the  alternations  of  the  weather  for  several 
months  before  It  is  bronght  to  the  heiqi  for  admixture :  by  this  it  loses  much  of 
its  moisture*    Some  years'  experience  has  convinced  me  of  the  impropriety  of 
using  recently  dug  peat :  used  in  the  manner  I  recommend,  it  is  superior  and 
more  oonvenient  on  every  account;  very  much  lighter  to  cart  to  the  fonn-yaid, 
or  any  other  situation  where  i1  Is  wanted ;  and  so  convinced  am  I  of  its  utility 
in  oomposts  for  every  description  of  soil,  except  that  of  Its  own  character,  that 
wherever  It  can  be  Uud  down  on  a  farm  at  less  than  4s.  per  ton,  I  should  re- 
commend every  agriculturist  and  horticulturist  that  can  command  it,  even  at 
the  cost  here  stated,  to  give  it  a  fair  trial.    So  attractive  and  retentive  of 
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If  peat-dust  has  remained  in  heaps  for  a  long  time,  it 
may  be  used  as  manure  without  the  addition  of  any  mix- 
ture, and  is  peculiarly  adapted  for  the  amelioration  of 
amUaceous  and  tenacious  soils. 

In  the  neighbourhood  of  turf  pits  this  proceeding  will 
be  most  profitable,  on  account  of  the  trifling  expense 
whidi  it  will  cost. 

Lastly,  coal  and  bituminous  earth,  impregnated  with 
sulphate  of  iron,  must  not  be  omitted  in  the  enumeration 
of  that  class  of  manures  which  are  of  a  vegetable  origin ; 
this  substance  has  been  employed  with  great  success,  and 
for  the  first  time  on  a  large  scale,  in  the  amendment 
of  land  at  Oppelsdorf  in  the  neighbourhood  of  Zittau. 
But  as  the  principal  part  of  the  success  attendant  on  it 
is  mainly  attributable  to  the  sulphate  x)f  iron,  we  shall 
recur  to  this  subject  when  speakiug  of  those  mtinures 
which  are  derived  from  saline  substances. 

We  shall  reserve  our  remarks  on  ashes  as  a  manure  to 
the  same  place,  although  this  substance  owes  its  existence 
to  vegetable  matters. 

Mineral  Manures. 

As  an  excessive  proportion  of  some  one  of  the  elemen- 
tary earths,  and  even  of  humus,  is  liable  to  prove  injuri- 
ous to  the  soil,  by  deranging  the  equilibrium  of  its 
physical  properties,  destroying  its  consistence,  or  its 
dic^)08ition  to  retain  moisture,  &c.,  attempts  have  been 
made  to  remedy  this  evil  by  the  appUcation  of  another 
earth  of  diametrically  opposite  properties.  This  practice 
may  be  termed  the  physical  amelioration  of  the  soil,  in 
order  to  distinguish  it  from  the  chemical  amelioration, 
which  comprises  not  only  the  use  of  manures  properly  so 
called,  that  is  to  sarjr,  of  the  aliments  destined  for  the  nii^ 
trition  of  vegetables,  but  also  of  the  substances  which 


moittiire  If  peat,  that  if  liberally  applied  to  an  arid,  sandy  soil,  that  soil  doea 
not  bum  in  a  dry  season ;  and  it  so  mnch  improTes  the  texture  and  Increases 
the  piodnoe  of  an  obdurate  clay  soU,  if  in  other  respects  rightly  cultiTated,  that 
actaal  experience  alone  can  fahrly  detennine  its  yaiae/*--v(mr.  Sng.  Ag,  Soe,, 
Tol.  i.,  p«  196. 
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develop    those  aliments,  and   prepare  them  lor  hemg 
taken  up  by  the  roots  of  plants. 

This  amelioration  of  the  physical  qualities  of  the  soil^ 
by  the  addition  of  an  earth  which  is  opposite  in  its 
nature  to  those  composing  the  land  which  it  is  intended 
to  ameliorate,  is  undoubtedly  within  the  list  of  practi- 
cable undertakings,  but  there  are  very  few  cases  in 
which  it  can  be  effected  with  any  degree  of  advan- 
tage. It  is  hardly  possible  to  correct  the  defects  oi  an 
aJ^illaceous  and  tenacious  soil  with  sand,  or  those  of  a 
sandy  soil  with  clay,  excepting  in  those  cases  in  which 
the  kind  of  earth  necessary  to  effect  the  required  amelio- 
ration is  found  in  the  inferior  stratum  of  the  soil  to 
which  it  is  to  be  applied.  There  is  no  doubt  that  in  such 
cases  the  necessaiy  amelioration  may  be  effected  by  means 
of  deep  ploughings;  so  directed,  however,  as  not  to  bring 
too  thick  a  layer  of  the  vii^  earth  to  the  sur&ce.  In 
general,  the  new  earth  can  onlv  be  raised  from  the  bed 
on  which  it  rests  by  means  of  aeep  trenches,  or  excava- 
tions, from  which  it  is  dug  and  thrown  up  by  the  shovel, 
and  then  spread  over  the  surface ;  while  that  earth  which 
was  formerly  on  the  top  is  cast  into  these  excavations  to 
fill  them  up. 

If  the  ameliorating  earth  has  to  be  procured  from  any- 
considerable  distance,  or  to  be  raised  from  a  great  depm 
in  the  ground,  these  operations  become  so  expensive 
as  only  to  be  practicable  in  some  few  localities  and 
cases;  for,  in  order  to  effect  such  an  amelioration  in 
the  soil,  or,  in  other  words,  to  alter  the  nature  of  the 
layer  of  vegetable  mould,  a  very  large  quantity  of  earth 
will  generally  be  requisite;  so  great,  indeed,  that  tiie  soil  will 
often  be  bought  too  dearly.  It  is  therefore  necessaiy  to 
calculate  what  ia  the  relation  which  exists  between  the 
constituent  parts  of  the  earth  which  is  to  be  procured, 
and  those  of  the  land  which  we  wish  to  ameliorate ;  and, 
consequently,  how  much  of  the  former  will  be  requisite 
to  effect  a  proper  and  advantageous  mixture  throughout, 
at  least,  a  depth  of  eight  inches  of  the  vegetable  mould  of 
the  latter.      We  shall  thus  be  enabled  to  ascertain  what 
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will  be  the  cubic  measure  requisite  for  a  certain  given 
extent  of  space ;  and  to  calculate,  with  reference  to  all 
the  local  drcunlstances  of  the  case,  what  will  be  the 
expenses  of  raising,  loading,  carr)dng,  spreading,  &c. :  a 
rough  estimate  of  these  things  may  be  made  at  first, 
which  we  can  subsequently  reduce,  at  our  leisure,  to  a 
more  definite  calculation.  To  this  must  be  added  the 
consideration,  that  it  is  exceedingly  difficult  to  effect  a 
thorough  combination  of  sand  and  clay,  unless  these  sub- 
stances are  of  a  marly  nature,  or  contain  calcareous 
particles :  where  such  is  not  the  case,  these  earths  cannot 
be  sufficiently  divided  to  incorporate  completely  with  each 
other. 

If  we  convey  sand  to  an  argillaceous  soil,  or  clay  to  a 
silicious  soil,  the  mixture  cannot  be  effected  without  re« 
peated  ploughings,  the  two  or  three  first  of  which  must 
be  as  superiicial  as  possible,  and  the  others  gradually 
deeper ;  to  these  must  succeed  harrowings,  and  the  clods 
must  be  broken  by  the  action  of  the  roller,  or  by 
mallets.  The  period  selected  for  the  performance  of 
all  these  operations  must  be  when  the  clods  have 
attained  the  degree  of  diyness  in  which  the^  can  be 
most  easily  divided  and  broken  by  these  proceedmgs :  this 
generally  occurs  about  the  mid(Ue  of  summer ;  but  it  is 
rarely  possible  to  complete  the  operation  in  the  course  of 
one  summer.  The  m^ion  of  the  earth  may  be  acce- 
lerated  by  mixing  dung  or  calcined  lime  with  it,  or  by 
sowing  it  with  such  plants  as  have  roots  sufficiently  strong 
to  penetrate  the  clods,  and  which  may  subsequently  be 
ploughed  into  the  soil  as  manure.  When  the  ameliorating 
earth  has  not  been  thoroughly  blended  and  incorporated 
with  the  soil,  so  &r  from  ^proving,  it  rather  l^ds  to 
deteriorate  the  land  for  a  very  considerable  period,  for 
there  are  very  few  plants  that  will  not  be  injured  by  their 
roots  coming  in  contact  vnth  a  soil  of  so  heterogeneous  a 
nature.  When  we  read  in  the  works  of  ancient  authors, 
or  hear  accounts  of  the  success  with  which  ameliorations 
of  this  nature  have  been  attended,  we  may  generally  feel 
convinced  that  the  earth  which  was  applied  was  a  marl  of 
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a  more  or  less  oalcareoiu  natme.  It  was  not  long  ago 
that  the  operation  of  marling  land  was  designated  in 
Holstem»  ameliorating  it  with  earth ;  and  the  persona  who 
performed  it»  persisted  in  asserting  that  it  was  day  they 
applied,  because  at  that  time  marl  was  scarcslT  known 
or  reoc^pused  there.  No  really  ameliorating  emct  can 
be  expected  from  day  until  it  has  been  exposcafor  seivenl 
years  to  the  inflnences  of  the  atmosphere,  as  is  the  ease 
with  that  which  has  formed  the  sides  of  ditches,  dykes, 
&c.,  or  of  which  walls  have  been  constructed.  C3ay 
which  has  been  thus  exposed  to  the  air  is  more  easily 
divided,  and  blends  with  the  soil  more  intimately. 

The  physical  condition  of  clayey  or  argillaceous  soils  ia 
ameliorated  in  a  very  durable  manner  by  paring  and  burn- 
ing them,  because  this  operation  renoers  their  texture 
more  onen  and  porous,  and  deprives  them  of  their  too 

Seat  aoherence  for  water ;  their  fragments  are  thus  ren- 
red  less  coherent,  and,  in  point  of  ^ysical  properties, 
somewhat  similar  to  sand.  Asides,  in  all  probability, 
this  operation  likewise  produces  a  chemical  effect  whidi 
has  not  as  yet  been  suffidently  explained. 

Silidous  earth  is  that  wmch  is  most  frequently  and 
advantageously  used  in  the  amelioration  of  ridi  soils 
which  are  defident  in  consistency,  and  disposed  to  retain 
moisture.  The  sand  which  is  conveyed  to  soils  of  this 
texture,  gradually  penetrates  into'the  mould  and  fills  up 
its  spongy  texture ;  it  must,  therefore,  be  spread  over  the 
surface  and  there  left.  It  is  never  so  efficadous  as  when 
it  is  spread  over  land  which  is  covered  with  grass ;  it  then 
renders  the  vegetation  of  plants  growing  there  more 
vigorous,  and  produces  effects  equal  to  a  very  active 
manure.  Experiments  without  number  which  have  been 
made  on  lands  of  this  kind,  prove  beyond  a  shadow  of 
doubt,  that  sand  produces  a  more  beneficial  effect  than 
even  the  most  energetic  manure :  in  fact,  manure  would 
be  rather  injurious  than  otherwise  to  soils  of  the  kind  of 
which  we  are  now  speaking. 

The  lime  which  some  soils  naturally  contain  has  also  a 
considerable  influence  on  their  physiou  properties.   Never- 
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thdesB,  when  we  add  this  substonoe  to  a  soil,  we  think 
only  of  the  chemical  effect,  because  lime  can  seldom  if 
ever  be  employed  in  sufficiently  large  quantities  to  pro- 
duce any  sensible  alteration  in  the  consistency  of  the  soil. 
Both  the  diemical  action  of  Ume  and  the  effect  which 
it  produces  as  a  manurCi  appear  to  be  of  two  kinds.  On 
one  hand,  it  acts  on  the  humus  by  accelerating  its  decom* 
position,  and  rendering  it  sohible,  and  thus  fit  to  enter 
the  minute  fibres  of  the  roots  of  plants.  This  is  the  rea- 
son that  an  amelioration  composed  of  hme  is  the  more 
efficacious  the  richer  the  soil  is  in  humus,  and  that  its 
action  is  the  more  sensible  in  proportion  as  this  humus  is 
of  an  insoluble  nature.  lime  deprives  sour  humus  of  its 
acidity,  and  renders  it  fertilizing.  But,  on  the  other 
hand,  there  is  every  probability  that  by  means  of  its 
carbonic  add,  lime  also  produces  some  other  effect, 
and  furnishes  the  plants  with  some  actual  nutritive 
matter.  The  roots  of  certain  vegetables  in  particular 
appear  to  have  the  faculty  of  depriving  lime  of  its 
carbonic  acid,  which  it  immediately  re-absorbs  in  equal 
proportion  from  the  atmosphere  with  which  it  comes  in 
contact.  It  cannot  be  denied  that  an  amelioration  of  lime 
invariably  produces  some  effect,  even  on  land  which  con- 
tains a  very  small  quantity  of  humus,  and  that  a  repe- 
tition  of  this  amendment  is  never  without  its  effects ; 
although  they  are,  of  course,  very  far  inferior  to  what  they 

aht  have  been  if  the  soil  had  contained  more  humus,  or 
been  manured  with  vegetable  or  animal  matter  capable 
of  producing  that  substance.  Besides,  every  one  must 
be  aware,  that  lime  communicates  a  peculiar  degree  of 
vigour  to  some  plants,  and  that  the  roots  of  these  can 
even  penetrate  rough  lime-stone,  and  in  a  manner  decom- 
pose it.  This  remark  is  particularly  applicable  to  sain- 
foin, the  tap-root  of  which  penetrateisi  from  ten  to  twenty 
feet  deep  into  calcareous  stones,  and  there  puts  forth 
clusters  of  lateral  roots  which  render  the  stone  loose  and 
friable  all  aiound  them.  The  deeper  the  roots  of  this 
plant  penetrate,  the  more  vigorously  does  it  shoot,  even 
on  calcareous  rooks  or  stony  places  which  are  only  covered 
by  a  very  thin  layer  of  poQr  soil. 
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Lime  which  has  been  calcined  and  deprived  of  its  car- 
bonic acid  is  much  better  adapted  for  the  amelioration  of 
land,  and  far  more  efficacious  than  carbonate  of  lime. 
In  its  former  state,  it  contributes  infinitely  more  to  the 
decomposition  of  the  substances  with  which  it  is  united, 
and  acts  far  more  efficaciously  on  organic  matter  than  it 
does  in  the  latter.  But  we  must  admit  that  its  increased 
efficacy  arises  from  another  cause.  It  very  soon  re- 
absorbs equally  as  much  carbonic  acid  from  the  atmos- 
phere as  it  lost  durine  the  process  of  calcination,  especially 
when,  after  having  %en  thus  i^uced  to  powd^it  Jk 
mbced  with  the  superior  layer  of  the  soil.  But  the  car- 
bonic acid  which  it  has  thus  recently  r^ained  is  not  in 
general  so  intimately  combined  with  the  lime  as  not  to 
be  easily  absorbed  by  any  plant  the  roots  of  which  come 
in  contact  with  it.  The  lime  continues  to  attract  fresh 
portions  of  this  substance,  and  thus  a  permanent  com- 
munication of  carbonic  acid  is  established  between  the 
lime,  the  roots  of  the  plants,  and  the  atmosphere.  This 
may  serve  to  explain  the  reason  that  even  calcareous  soils 
may  be  remarkably  fertilized  by  the  addition  of  lime;  and 
that  a  sensible  effect  ia  produced  by  an  addition  of  this 
substance,  even  when  the  soil  already  evidently  contains 
a  great  qaan%  of  it  which  has  been  acGumidktedthei« 
by  former  amendments. 

On  no  soils  are  the  effects  of  Ume  so  beneficial  as  on 
those  which  contain  a  great  quantity  of  sour  humus  pre- 
judicial to  vegetation,  or  on  those  which  have  been 
supplied  more  or  less  abundantly  with  animal  manure  for 
a  considerable  period  without  receiving  an  application  of 
lime,  or  of  some  other  substance  of  a  similar  nature.  In 
the  latter  case,  it  is  frequently  much  more  efficacious  than 
an  amelioration  of  stable  manure  would  be ;  but  it  soon 
impoverishes  the  soil  so  much  that  in  a  very  few  years  it 
becomes  indispensably  necessary  to  manure  it  abundantly 
with  rich  animal  or  vegetable  matters.  As  some  portion 
of  humus,  although  in  all  probability  of  an  insoluble 
nature,  always  remains  in  arable  land  even  when  it  appears 
to  be  most  exhausted,  it  of  course  follows  that  an  appli- 
cation of  lime  will  always  be  productive  of  very  marked 
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effects,  even  on  the  poorest  soils,  because  it  will  call  into 
action  all  the  nutritive  particles  which  they  contain.  A 
second  amendment  of  a  similar  nature  bestowed  shortly 
after  the  first  will  be  productive  of  some,  although  in 
general  of  much  less  benefit ;  and  the  effect  of  each  sub- 
sequent amelioration  of  this  nature  will  be  progressively 
diminished  unless  the  soil  receives  an  additional  supply  of 
humus.  The  effects  of  lime  are  far  more  marked  on  some 
crops  than  they  are  on  others :  various  observations  have 
given  rise  to  the  opinion  that  it  is  more  efficacious  when 
appUed  to  spring  com  than  to  autumnal  crops ;  and  that 
it  is  peculiarly  favourable  to  vegetables,  and  also  to  clover 
and  grasses. 

Argillaceous  soils  are  better  able  to  bear  repeated  ame- 
liorations of  lime  than  those  of  a  sandy  nature ;  because, 
in  the  first  place,  the  physical  action  of  this  substance 
tends  to  loosen  the  texture  of  the  land;  and  in  the 
second  place,  its  chemical  action  lessens  the  disposition 
which  all  clays  have  to  retain  humus.  When  marshes 
or  bogs  have  been  drained  and  are  brought  into  cultiva- 
tion, they  are  capable  of  bearing  repeated  and  abundant 
amehorations  of  lime,  because  they  always  contain  a 
variety  of  substances  susceptible  of  decomposition,  and 
on  which  the  lime  can  exercise  its  solvent  influence. 
The  effect  produced  by  lime  on  land  of  this  nature  is 
much  more  beneficial  and  durable  than  that  of  any  other 
manure. 

On  the  other  hand,  repated  amehorations  of  Ume  will 
soon  totally  exhaust  and  impoverish  poor  and  sandy  soils, 
and  reduce  them  to  absolute  sterility,  even  though  each 
separate  appHcation  seems  to  be  productive  of  some  good 
effect.  If  the  lime  is  unable  to  find  any  organic  matter 
on  which  to  act,  or  does  not  meet  with  clay — ^an  earth 
with  which  it  has  in  all  probabihty  a  disposition  to  com- 
bine,  and  with  which  it  irms  ma^l-dt  then  nnites  with 
the  sand  and  hardens  into  a  kind  of  mortar,  which 
cannot  be  dissolved  without  difficulty.  When  such  soils 
have  been  too  fi*equently  and  abundantly  manured  with 
lime,  the  action  of  the  plough  brings  an  immense  number 
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of  pieces  of  hard  mortar  to  the  surfaee,  which  are  with 
difficulty  divided.  Wherever  this  is  the  case,  the  land 
must  receive  repeated  manuiings  before  it  will  again  be 
capable  of  bearmg  good  crops.  The  truth  of  this  state- 
ment has  lately  been  demonstrated  on  several  estates  in 
Silesia,  and  occuirences  of  a  similar  nature  have  been 
remarked  in  those  counties  of  England  in  which  the 
triennial  rotation  with  a  fallow  is  practised,  and  where 
few  cattle  are  kept,  and  which  possess  an  abundance  of 
lime. 

In  general,  lime  is  not  used  until  it  has  been  calcined; 
that  is  to  say,  until  all  the  carbonic  acid  is  disengaged ; 
either  because  it  is  then  productive  of  the  most  sensible 
effects,  or  because  it  is  only  when  in  this  state  that  it 
falls  to  powder  and  can  be  intimately  combined  with  the 
layer  of  vegetable  earth.  On  this  account,  the  pulveriza- 
tion of  calcined  lime  is  expedited  as  much  as  possible, 
and  they  hasten  to  mix  it  with  the  soil  or  with  those 
organic  matters  which  are  to  be  used  as  manure. 

There  are  two  ways  of  effecting  the  mixture  of  lime 
with  the  soil.  The  first  consists  in  placing  the  unslaked 
lime  in  the  vicinity  of  some  spot  well  provided  with 
water,  and  then  throwing  a  sufficient  quantity  of  that 
fluid  on  it  to  reduce  it  to  powder,  but  not  enough  to 
form  it  into  a  paste.  After  the  lime  has  been  thus 
watered,  it  must  be  stirred  up,  and  those  lumps  which 
still  remain,  taken  out  to  be  moistened  again,  and  thus 
reduced  to  powder.  During  this  operation  the  lime  re- 
gains its  wat^  of  crystalization  whidi  it  had  lost  during 
the  process  of  calcination ;  but  it  absorbs  very  little  car- 
borne  acid,  and,  consequently,  preserves  its  causticity. 
In  this  state  it  acts  most  energetically,  and  is  best 
adapted  for  the  purpose  of  breaking  down  and  destroying 
the  texture  and  organization  of  iJl  undecomposed  vege- 
table and  animal  matter  contained  in  the  soil,  as  insects, 
the  fibres  of  plants,  and  even  the  seeds  of  some  weeds, 
all  of  which  it  dissolves  and  transforms  into  a  very  fer- 
tilizing mould.  When  lime  is  thus  powdered,  it  must  be 
conveyed  to  the  fields  without  loss  of  time  and  spread 
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over  the  soil  voth  shovels.  The  land  should  have  beenr 
previously  ploughed.  As  the  dust  of  hme  is  both  dis- 
agreeable and  injurious^  care  must  be  taken  that  the 
labourers  employed  in  spreading  it»  and  the  teams  that 
have  brought  it  to  the  fields,  wall  stand  to  the  v^ind. 
In  those  places  where  lime  is  much  used  for  the  purpose 
of  amehorating  land,  cylinders  turning  on  wheels,  some-* 
what  similar  to  those  attached  to  drill  ploughs,  are 
adjusted  to  the  carts  used  in  this  operation;  and  the 
pulverized  lime  is  thus  equally  spread  over  the  soil. 

The  second  mode  of  proceedmg,  and  that  which  is  in 
most  common  use,  consists  in  conveying  the  lime  to  the 
land  to  which  it  is  to  be  appUed,  and  there  dividing  it 
into  Httle  heaps,  each  containing  about  a  bushel,  and 
situated  at  suitable  distances  from  one  another.  After 
these  heaps  are  formed,  they  are  oovered  with  shovelfuls 
of  earth  taken  from  the  ground  around  them,  and  little 
furrows  or  gutters  are  maide  down  the  surface  to  admit 
the  water  running  off.  When  it  is  supposed  that  the 
Ume  is  almost  or  quite  divided,  a  shovel  is  introduced : 
if  it  meets  with  any  lumps,  the  heap  is  made  up  afresh, 
and  again  covered  with  earth.  There  is  no  doubt  that 
this  practice  of  covering  the  lime  originated  in  an  erro* 
neous  idea  that  that  substance  lost  some  volatile  portions 
by  exposure  to  the  atmosphere :  but  this  layer  of  earth 
is  really  useful ;  for,  without  siK^h  a  protection  in  rainv 
weather,  a  crust  would  be  formed  over  the  heaps,  which 
would  not  only  prevent  the  water  from  penetrating  into 
them,  but  would  be  vnth  difficulty  powdered,  and  ahnost 
always  remain  lumpy. 

A  third  way  of  preparing  lime  for  being  spread  over 
the  ground,  consists  in  forming  it  into  large  heaps  vnth 
turf  or  peat^  earth,  when  these  substances  can  be  pro* 
cured  in  the  immediate  vicinity.  These  heaps  should  be 
made  near  ditches  or  trenches  dug  for  the  purpose  of 
carrying  off  water,  or  of  declivities  or  flat  surfaces  covered 
vdth  re^,  and  which  are  about  to  be  brought  into  cul- 
tivation.  The  lime  is  suffered  to  remain  there  untilitis  quite 
pulverized^  and  has  decomposed  the  turf  with  which  it  is 


496  AOEICULTUBJS. 

united:  the  heap  is  then  repeatedly  tamed  over  and 
stirred.  The  lime  thus  combines  veiy  advantageously 
with  the  earth  and  humus.  This  compost,  which  ia  often 
so  easily  prepared,  is  productive  of  the  most  excellent 
effects.  Lime  is  dso  occasionally  made  into  hei^  with 
marshy  peat,  or  with  mould  which  contains  a  great  quan- 
tity of  undecomposed  vegetable  substances. 

It  is  indispensable  that  the  lime  should  be  intimately 
and  completely  blended  and  incorporated  with  the  soil, 
so  that  every  particle  of  the  former  substance  shall  oome 
in  contact  with  some  particle  of  the  latter  and  act  upon 
it.     Unless  this  circumstance  is  carefully  attended  to,  the 
ameUorating  effects  of  the  lime  wiU  be  very  trifling ;  the 
greatest  possible  care  and  circumspection  should  there* 
fore  be  bestowed  on  this  point.     Even  when  hme  has 
been  spread  over  a  soil  that  has  been  already  fallowed 
and  harrowed,  the  land  must  be  harrowed  once  more 
during  dry  weather,  and  then  ploughed  with  as  shallow  a 
furrow  as  possible,  in  ord^  to  bury  the  lime.     The  best 
way  is  to  make  use  of  the  extirpator,  which  effectually 
combines  the  lime  with  the  soil.     The  land  must  receive 
at  least  four  separate  operations  of  tillage,   including 
those  appertaining  to  the  sowings,  with  the  plough  and 
the  harrow,  or  with  the  extirpator ;  and  all  must  be  per- 
formed  during    dry  weather.      It  is,  therefore,   indis- 
pensably necessary  that  a  dead  fallow  should  be  given 
to  land  which  is  ameUorated  with  lime.     It  is  chiefly 
from  this  circumstance  that  lime  produces  the  effect 
attributed  to  it,  namely,  the  destruction  of  those  weeds 
with  which  the  soil  is  infested.     But  if  we  bestow  an 
amelioration  of  this  nature,  without  at  the  same  time 
bestowing  all  those  operations  of  tillage  which  this  ame- 
Uoration  requires,  we  have  no  right  to  expect  the  advaa- 
tages  which  we  might  otherwise  derive.     If  too  small  a 
quantity  of  lime  is  employed,  it  is  not  productive  of  any 
effect ;  while  on  the  other  hand,  if  it  is  applied  too  pro- 
fusely, it  is  injurious,  because  it  then  becomes  trans- 
formed into  heaps  of  mortar  and  gathers  into  lumps. 
When  buried  by  one  deep  ploughing,  it  forms  a  calca- 
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reous  crust  beneath  the  layer  of  mould  turned  over  by 
the  action  of  the  plough,  which  crust  so  much  impedes 
the  progress  of  that  instrument,  the  layer  of  vegetable 
mould  becomes  sensibly  decreased.  Tms  is  frequently 
found  to  be  the  case  in  countries  where  lime  is  very 
cheap,  and  where  it  is  used  too  profusely. 

There  are  various  opinions  with  regard  to  the  quantity 
of  lime  which  ought  to  be  appUed  to  different  soils  in 
order  to  effect  their  ameUoration.  The  smallest  propor- 
tion which  has  ever  been  used  is  sixteen  bushels  per 
acre ;  but  I  have  seen  and  heard  of  this  quantity  bemg 
increased  to  one  hundred  aad  fifty  bushels,  especially  on 
newly-tilled  soils.  English  agriculturists,  I  beheve,  apply 
even  more  than  that  quantity.  The  quantity  used  ought 
to  depend  upon  the  quaUty  of  the  lime ;  that  is  to  say, 
upon  its  purity,  or  upon  the  quantity  of  sand  or  clay 
that  is  mixed  with  it.  If  the  calculation  is  made  accord- 
ing to  size  or  measure,  that  will  be  influenced  by  its  com- 
pactness at  the  time  of  being  measured.  Besides,  the 
nature  of  the  soil  ought  also  to  influence  the  proportion, 
since  an  argillaceous  soil  which  contaias  a  great  quantity 
of  undecomposed  vegetable  matter,  or  which  is  of  a 
marshy  natiu*e,  although  actually  dry,  can  bear  a  con- 
siderable application  of  lime,  and  will  profit  by  it; 
whereas  a  sandy,  loamy  soil  would  be  injured  by  so  large 
a  quantity.  Lime  is  not  productive  of  any  effect  on 
damp,  wet  land.  Lastly,  we  must  carefully  distinguish 
between  the  appUcation  of  Ume  which  takes  place 
once  only,  and  that  which  is  alternated  regularly  with 
stable  manure.  The  former  is  only  used  in  order 
to  effect  that  permanent  and  durable  amendment  of 
the  soil  which  may  be  expected  firom  lime  if  appUed 
in  the  manner  aad  under  the  conditions  which  we 
have  prescribed ;  the  latter,  on  the  contrary,  is  intended 
to  maintain  it  in  fertility.  The  quantity  of  lime 
used  to  attain  the  first  of  these  two  objects  ought  to  be 
very  considerable,  while  that  which  suffices  for  the  latter 
purpose  must  be  small  and  always  proportionate  to  the 
quantity  of  manure  which  is  appUed  to  the  land;  for 
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in  the  latter  case,  it  is  eustomaiy  to  alternate  every 
three  or  six  years  between  the  use  of  stable  manure 
and  that  of  lime.  There  are,  however,  some  countnes 
where  lime  is  applied  r^pilarly  every  third  year ;  that 
is  to  say,  at  every  fallow  it  is  appUed  three  or  four  times 
in  succession  before  it  is  agam  supplied  with  staUe 
manure.  But  this  course  of  proceeding  exhausts  and 
impoverishes  the  land  to  the  gr^E^;est  possiUe  d^ree. 

The  most  various  and  contradictory  opinions  have  been 
put  forth  with  respect  to  the  advanta^  or  disadvantages 
attendant  on  the  use  of  lime  as  a  manure,  and  we  can 
only  find  our  way  out  of  this  labyrinth  of  conflicting 
statements  by  means  of  a  theoiy  based  upon  solid  founda- 
tions ;  with  the  assistance  of  such  a  theory,  all  that  at 
first  sight  appears  problematical  with  regard  to  the  sub- 
ject,  wiU  be  speedily  elucidated.  Lime,  espedaUv  when 
it  hks  recently  bL  Wcined,  or  is,  in  other^wcrS^,  what 
we  call  quicklime,  absorbs  the  carbonic  add  which  is 
contained  in  the  atmosphere  which  surrounds  it,  and 
subsequently  communicating  it  to  tiie  plants,  doid>tle8s 
furnishes  them  with  some  nourishment;  but  this  nu- 
trition is  very  inconsiderable :  the  property  to  whidi  it 
owes  the  chief  power  in  promoting  vegetation  is  the 
faculty  of  decomposing  the  humus  and  in^  vegetable  or 
animal  substances  which  it  meets  vrith  in  the  soil,  and 
transforming  them  into  nutritive  juices  adapted  to  the 
nature  of  plants.  Hence  arise  the  wonderful  effects 
which  it  produces  when  it  encounters  a  great  quantity  of 
these  substances.  Besides,  when  properly  employed,  it 
contributes  greatly  towards  the  destruction  of  weeds. 
Hence,  we  see  as  rich  crops  derived  from  a  first,  and 
sometimes  from  a  second  apphcation  of  lime  as'  would 
have  been  produced  had  the  land  been  abundantly  ma- 
nured with  stable  dung.  Many  persons  who  have  iK>t 
rightly  comprehended  the  cause  of  the  effects  produced 
by  Ume,  prefer  it  to  manure,  and  have  behaved  in 
the  possibihty  of  doing  entirely  without  tiie  latter; 
but  the  total  exhaustion  of  the  soil  which  such  a 
course  of  prooeedmg  must  sooner  or  later  produce, 
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caused  them  to  fly  to  the  opposite  extreme,  and  to 
regard  the  use  of  Mme  as  an  application  in  the  high*» 
est  possible  degree  prejudicial  and  dangerous.  An 
enlightened  and  scientific  agriculturist  will  soon  perceive 
that  the  use  of  lime  can  never  supersede  that  of  dung, 
but  that  it  renders  this  kind  of  manure  more  energetic 
in  its  action.  Thus,  he  will  profit  by  the  increased  fer- 
tility which  lime  bestows  on  the  first  crop  which  succeeds 
the  application  of  it,  and  will  procure  as  much  as  pos- 
sible of  those  substances  which  are  adapted  for  the  pro- 
duction of  dung,  in  order  to  restore  to  the  land  in  the 
shape  of  stable  manure  that  substance  of  which  it  has 
been  deprived  by  the  lime  forcing  and  increasing  the 
vegetation  of  the  crops  to  which  it  was  applied.  He  will 
likewise  know  when  lime  will  be  beneficial  and  when 
injurious ;  and,  if  he  acts  with  moderation,  wiU  be  able 
to  employ  lime  with  much  advantage  in  cases  where 
many  persons  would  be  afraid  to  use  it. 

The  propriety  of  using  lime  in  a  great  measure  depends 
upon  the  cost  and  upon  the  expenses  which  will  be  incurred 
by  the  use  of  it,  both  of  which  circumstances  are  subject  to 
great  variation,  and  depend  on  locality.    When  it  does 
not  cost  more  than  ten  or  twelve  rix-dollars  to  bestow  a 
winspel  of  lime  on  land,  which  is  the  quantity  usually 
applied  to  an  acre,  the  beneficial  efiects  attending  this 
amelioration  will  balance  the  outlay  attending  it/  espe- 
cially if  the  land  has  previously  been  well  manured,  but 
is  so  infested  with  weeds  that  the  crops  which  are  pro- 
duced do  not  correspond  with  its  fertility,  and  if  a  dead 
fallow  is  likewise  :  bestowed  upon  it.     In  this  case,  the 
expenses  attendant  on  such  amelioration  will  soon  be  re- 
paid by  the  benefits  resulting  from  it.     Lime  should  not, 
however,  be  used  when  any  other    equally    efficacious 
manure  can  be  procured  at  a  cheaper  rate,  as  calcareous 
marl,  soap  lyes,  or  the  ashes  of  burned  peat.     Every  per- 
son can  easily  calculate  for  himself  what  will  be  the 
expenses  attendant  on  ameliorating  a  certain  portion  of 
land  with  lime. 

Lime  can  always  be  procured  at  the  cheapest  rate  in 
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those  places  which  are  in  the  vicinity  of  limestone 
quarries.  It  is  also  less  expensive  where  that  marlly 
variety  of  lime  is  fomid,  whicn  is  moulded  into  form,  in 
order  to  be  calcined.  One  condition  essential  to  this 
cheapness  is,  that  all  the  combustible  materials  necessary 
for  the  preparation  of  it,  as  wood,  coals,  or  turf,  shall 
be  plentifcd  in  the  neighbourhood  of  the  places  where 
the  limestone  is  found,  m  order  that  it  may  be  calcined 
on  the  spot  without  having  to  be  carried  to  any  distance 
for  that  operation  to  be  performed.  With  respect  to  the 
carriage  of  limestone  to  any  great  distance,  it  must 
be  recollected  that  when  in  this  state  it  weighs  nearly 
twice  as  much  as  it  does  after  having  been  submitted  to 
the  action  of  fire,  and  that  thus  more  labour  may  easily 
be  lost  by  the  conveyance  of  this  additional  weight 
than  would  be  gained  by  calcining  it  at  prime  cost. 
Although  pure  lime  is  a  much  more  efficient  manure  than 
that  which  is  found  intermingled  with  other  substances, 
yet  the  latter  may  be  used,  provided  that  it  does  not  con- 
tain above  fifteen  parts  in  a  hundred  of  clay ;  it  will  still 
be  very  proper  for  calcination,  and  the  proportion 
of  sand  which  it  may  contain  without  detriment  to  its 
ameUorating  qualities  is  even  greater.  Limestone  fre- 
quently contains  the  oxides  of  metals,  which  give  it  a 
disagreeable  colour,  and  prevent  it  from  being  used  as 
mortar ;  this  lime  is  also  fit  for  the  improvement  of  land. 
The  use  of  lime  which  contains  magnesia  is  objected  to 
by  Tennant  and  several  other  English  agricultural  writers 
who  follow  in  his  steps  ;  they  all  pretend  to  remark  that 
magnesia  deprived  of  its  carbonic  acid  is  productive  of 
very  injiuious  effects  on  vegetation. 

Opinions  are  not  less  divided  with  regard  to  the  effect 
produced  by  lime  on  meadow  land.  I  do  not  know 
of  any  experiments  bearing  upon  this  point  which 
have  been  made  with  sufficient  precision  and  attention  to 
all  the  necessary  modifications;  but,  so  far  as  I  am 
enabled  to  judge  fix)m  the  results  attending  this  operation 
in  different  places  which  have  come  to  my  knowledge,  I 
should  think  it  is  one  in  which  we  must  proceed  with  all 
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possible  circumspection,  and  which  is  very  likely  to  be 
attended  with  danger  if  the  quantity  of  quicklime  applied 
be  in  any  degree  Uberal.  I  have  been  assured  that,  when 
spread  over  dry  meadow  land  in  small  quantities,  this 
substance  is  productive  of  very  beneficial  efiects ;  but  that 
it  is  wholly  inefficacious  on  damp,  moist  meadows.  It  has 
frequently  been  remarked  that  quicklime  promotes  the 
vegetation  of  clover  and  of  vetches. 

Water  which  holds  a  great  deal  of  lime  in  solution  is 
productive  of  excellent  effects  when  employed  in  water- 
ing meadow  land,  either  by  inundation  or  irrigation ;  in 
the  course  of  this  operation,  carbonate  of  lime,  in  the 
form  of  a  fine  powder,  is  precipitated  over  the  land. 

Lime  which  has  not  been  calcined  is  certsunly  produc- 
tive of  some  effect ;  but,  on  the  one  hand,  its  action  is  not 
so  evident  or  energetic  as  that  of  calcined  lime,  and  con- 
sequently a  greater  quantity  is  requisite  to  produce  a 
similar  effect;  and,  on  the  other  hand,  it  is  difficult  to 
pulverize  it  sufficiently :  it  is,  therefore,  only  occasion- 
ally used  in  this  state  when  divided  into  very  small 
pieces. 

The  dust  collected  from  roads  constructed  of  lime- 
stone and  calcareous  gravel,  is  productive  of  very  great 
advantage  when  conveyed  to  the  neighbouring  fields ;  in- 
deed, there  is  Kttle  or  no  doubt  that  this  dust  contains 
various  ameliorating  substances.  Very  beneficial  effects 
have  likewise  been  known  to  result  from  the  use  of  the 
dust  procured  from  the  workshops  of  marble  and  stone- 
cutters. 

Even  old  mortar  appears  to  become  decomposed  in 
time,  especially  if  brought  into  contact  with  substances  in 
a  state  of  putrefaction.  This  matter  is  productive  of 
a  very  striking  effect  on  meadow  land,  but  one  which 
does  not  show  itself  until  after  a  lapse  of  years. 

Marl,  as  we  have  already  observed,  is  composed  of  clay 
and  carbonate  of  lime,  intimately  blended  together  in 
various  proportions.  The  nature  of  these  constituent 
parts  give  to  it  a  double  action  when  used  as  manure. 
It  acts  phy^icaUy  by  means  of  the  clay,  and  augments 
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the  oonnstenoe  of  loose  and  friable  soih  in  a  durable 
manner.  Secondly,  it  acts  chemically,  by  means  of  the 
lime,  which  renders  soluble  the  humus  and  the  unde- 
oomposed  matter  contained  in  the  soil,  and  capable  of 
being  taken  up  by  the  roots  of  plants ;  but  this  latto" 
action  gradually  mminishes,  and  soon  entirely  ceases.  It 
is  necessary  to  distinguish  carefully  between  these  twa 
kinds  of  action.  Marl  is  productive  chiefly  of  the  one  or 
of  the  other,  according  as  clay  or  lime  forms  the  pre- 
dominating ingredient  in  its  composition.  If  we  would 
have  this  substance  to  be  productive,  of  the  first  effect^ 
and  that  to  a  veiy  considerable  extent,  it  will  doubtless 
be  necessary  to  bestow  a  much  greater  proportion  of 
marl  on  the  soil  than  would  be  requisite  to  produce  the 
latter  effect ;  and,  in  fact,  its  physical  action  can  only  be 
produced  on  light,  loose  soils ;  for  land  which  is  already 
too  tenacious  and  clayey  in  its  nature,  would  only  be 
injured  by  an  addition  of  marl,  at  least,  as  soon  as^e 
effects  of  the  lime  whidi  it  contained  had  subsided. 

The  intimate  combination  of  the  two  component  parts 
of  marl  renders  it  more  efficacious  than  clay  oi*  carbonate 
of  lime,  or  even  than  an  artificial  mixture  of  these  two 
substances ;  because  it  readily  fiEills  to  pieces  of  its  owu 
accord,  becomes  completely  pulverized,  and  thus  unites 
thoroughly  with  the  layer  of  vegetable  earth. 

The  utility  of  marl  has  been  known  and  acknowledged 
from  the  remotest  ages  of  antiquity ;  and  this  substance 
has  been  used  wherever  the  agriculturists  were  of 
an  enterprising  disposition.  Nothing  but  the  general 
Ignorance  whidi  has  prevailed  with  regard  to  the  actual 
nature  and  quaUties  of  marl,  has  prevented  it  from  being 
more  valued  and  used  than  it  has  hitherto  been.  The 
idea  formed  of  this  substance  is  usually  associated  with 
that  of  a  fossil  of  a  certain  nature  and  appearance; 
and  hence  it  happens  that  as  marl  exists  under  an  infinite 
variety  of  forms  and  colours,  it  is  frequently  not  recog- 
nised by  those  who  have  seen  but  one  species.  Frederick 
the  Great,  whose  ideas  in  reference  to  agriculture  were 
definite  and  enlightened,  but  who  was  discouraged  by  the 
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want  of  success  which  attended  those  ordonnances  which 
he  promulgated  on  this  subject,  and  which  arose  from 
their  not  being  generally  understood,  sent,  in  1750,  and 
during  several  subsequent  years,  for  a  number  of  labour- 
ers accustomed  to  the  digging  of  marl,  and  commissioned 
them  to  travel  over  the  marches  and  borders,  and  seek 
for  this  substance.;  but  he  received  accounts  from  all  of 
them,  that,  notwithstanding  the  most  careful  researches^ 
they  had  been  uliable  to  discover  any.  There  is,  how- 
ever, an  abundance  of  marl  in  that  country,  and  of 
exactly  the  kind  which  is  best  adajpted  to  the  nature  of 
the  soil.  Those  persons  who  were  employed  to  seek  for 
it  came  from  mountainous  countries,  and,  in  all  proba- 
biUty,  were  only  acquainted  with  stony  marl,  a  species 
which  is  seldom  found  anywhere  but  in  hiUy  districts. 
Clay  marl,  which  is  the  kind  usually  found  in  layers 
beneath  the  surface  of  plains,  was  scarcely  known; 
and  in  those  places  where  it  had  accidentally  been  used, 
as  was  the  case  in  the  principality  of  Pretz,  in  Holstein. 
The  beneficial  effects  resulting  &om  it  were  ascribed  to 
the  clay ;  and,  therefore,  clay  which  was  not  of  a  marly 
nature  was  frequently  used  for  the  purpose  of  improv- 
ing land  there ;  but,  as  may  be  expected,  without  any  of 
the  anticipated  benefits  being  derived  from  the  applica- 
tion of  it.  It  is  to  chemistry  that  we  are  indebted  for 
the  solution  of  these  apparently  contradictory  facts. 

Another  circumstance  which  has  prevented  marl  from 
being  more  generally  used,  is  the  abuses  which  have 
crept  into  the  practice  of  marling.  In  places  where  its 
ameliorating  e£Eects  are  known  and  appreciated,  many 
agriculturists  have  calculated  that  marl  would  prove  a 
cheaper  mionure  than  stable  dung ;  and  have,  consequently, 
determined  to  do  without  the  latter  altogether;  and, 
therefore,  have  diminished  their  stock  of  cattle,  and  sold 
their  hay  and  straw.  It  may  easily  be  imagined  that  as 
soon  as  the  chemical  effects  of  the  marl  ceased  to  operate, 
as  must  be  the  case  when  the  land  no  longer  contained 
undecomposed  or  insoluble  substances,  the  soU  became 
sterilC;  and  a  second  marling  was  incapable  of  producing 
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any  beneficial  effects,  there  being  no  humns  for  it  to  act 
upon.  This  circtunstance  gave  rise  to  the  old  proverb,  that 
marl  enriches  the  parents,  but  impoverishes  the  children. 
Where  a  judicious  system  of  cidtivation  is  maintained, 
this  proverb  is,  however,  entirely  without  foundation ;  for 
marl  progressively  augments  the  fertihty  of  the  soil,  by 
increasing  those  products  which  tend  to  add  to  the  quan- 
tity of  the  dung. 

At  p.  821,  we  have  spoken  of  the  nature  of  marl,  of  its 
characteristics,  its  varieties,  and  the  situations  in  which  it 
is  found.  We  have  now,  therefore,  only  to  speak  of  its 
use  and  preparation. 

As  the  carriage  of  this  substance  is  the  principal  and 
most  expensive  part  of  the  operation  of  marling,  it  is 
necessary,  in  the  first  place,  to  endeavour  to  procure  it 
from  some  spot  as  near  as  possible  to  the  land  on  which 
it  is  to  be  used ;  even  supposing  that  at  tiiis  spot  the 
marl  should  be  situated  at  a  very  great  depth  below  the 
surface,  and,  consequently,  veiy  difficult  of  extraction, 
that  inconvenience  will  always  be  compensated  by  the 
proximity.  This  consideration  becomes  still  more  im- 
portant when  it  has  reference  to  clay  marl,  which  is  to  be 
applied  to  a  light  soil,  in  order  to  increase  its  consistency. 
Fortunately,  in  most  countries  where  this  variety  exists, 
it  is  generally  found  extended  in  a  continuous  layer  a 
Uttle  below  the  surface  of  the  soil ;  while  calcareous  and 
stony  marl  is  amassed  in  isolated  places,  and,  conse- 
quently, has  frequently  to  be  brought  fix)m  a  very  great 
distance :  but  this  latter  is  seldom  used  in  such  large 
quantities,  and,  therefore,  this  circumstance  is  not  of 
so  much  moment. 

When  there  is  not  any  material  difference  in  the  dis- 
tance, those  places  should  be  chosen  for  the  raising  of 
marl,  in  which  this  substance  is  situated,  at  the  least 
depth  below  the  surface,  and  where  the  pit  that  is  to  be 
sunk  will  run  least  risk  of  being  inundated  with  water. 
In  flat  countries,  marl  will  always  be  found  nearest  to  the 
surface  at  the  summits  of  hills,  and  especially  of  those 
the  surface  of  which  is  covered  with  a  brown  clay. 
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Previous  to  opening  a  marl  pit,  the  land  should  be 
sounded  in  various  directions,  or  Uttle  holes  dug  in 
different  places,  in  order  to  ascertain  whether  the  marl  is 
of  the  proper  kind,  and  whether  or  not  it  exists  in 
sufficiently  thick  layers.  It  is  seldom,  however,  that  a 
continuoi^  bed  of  marl,  uninterrupted  by  veins  or  beds 
of  sand,  is  to  be  found.  But  we  must  not  suffer  our- 
selves to  be  discouraged  by  this  slight  inconvenience ;  for 
it  is  very  easy,  when  extracting  the  msA,  to  throw  aside 
all  that  is  useless,  or  to  use  it  in  filling  up  those 
places  where  we  have  dug  most  deeply. 

It  is  as  weU  to  analyze  the  marl  previously  to  applying 
it  to  the  land ;  for  it  is  seldom  found  to  be  of  a  homo- 
geneous nature.  Its  constituent  parts  usually  vary  in 
different  places.  The  best  way  of  proceeding  is,  there- 
fore, to  analyze  that  taken  from  several  different  places, 
and  then  estimate  the  average  composition  of  the  whole 
from  the  results  of  these  several  examinations ;  because, 
in  carting  and  conveying  it  to  the  land,  it  will  always 
become  pretty  well  mixed  and  amalgamated  together. 
The  more  sandy  the  soil  which  is  to  receive  an  ameliora- 
tion of  this  nature,  the  more  useful  will  clay  marl  be 
which  contains  a  small  portion  of  lime.  This  clay  may 
be  advantageously  applied  to  such  soils,  even  when  it 
does  not  contain  more  than  from  twelve  to  fifteen  parts 
in  a  hundred  of  lime ;  but  when  this  is  the  case,  a  much 
larger  quantity  of  marl  must  be  bestowed  on  the  land,  if 
we  would  have  the  effects  of  the  lime  become  evident. 
The  only  kind  of  marl  which  is  not  beneficial  to  these 
soils  is  that  which  contains  a  great  deal  of  sand.  On 
the  other  hand,  clay  marl  does  not  suit  argillaceous  soils : 
we  must  always  endeavour  to  obtain  marl  for  this  kind  of 
land  which  contains,  at  least,  forty  parts  in  a  hundred  of 
lime,  if  not  more.  Silicious  marl,  which  often  contains 
a  great  deal  of  lime,  so  far  from  being  injurious  to  argil- 
laceous land,  is  often  peculiarly  beneficial.  The  stony 
marl,  which  is  found  in  mountainous  districts,  is  par- 
ticularly adapted  for  clayey  soils,  because  it  contains  a 
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small  portion  of  alumina'  and  a  great  deal  of  lime  and 
fine  silex. 

When  we  are  convinced  that  the  marl  is  adapted  to 
the  purpose  for  which  it  is  intended,  and  that  it  exists  in 
a  sufficient  quantity,  the  first  step  to  be  taken  is  to  re- 
move the  earth  by  which  it  is  covered.    The  portions  of 
earth  thus  taken  away  may  firequently  be  used  to  fill  up 
excavations  which  have  previously  been  made  in  the 
vicinity ;  but  where  this  cannot  be  done,  th^  must  be 
so  disposed  that  they  shall  not  fall  back  into  the  pit,  and 
yet  shall  be   sufficiently  near  to  admit  of  their  being 
thrown  into  those  places  whence  all  the  marl  has  been 
extracted,  and  which  we  wish  to  fill  up.    As  all  the  ope- 
rations connected  with  the  raising  of  marl  ought  to 
be  executed  as  far  as  possible  by  the  task  or  job,  this 
one  should  be  included,  and  calculated  by  fathoms  or 
cubic  yards.     If  the  earth  has  only  to  be  conveyed  a 
short  distance,  wheel-barrows  may  be  used  for  the  pur* 
pose.     Sometimes  it  is  merely  necessary  to  throw  it  up 
on  the  edge  of  the  excavation  by  shovels. 

It  is  sometimes  necessary  to  uncover  the  whole  surface 
of  the  marl  pit,  while  in  other  cases  it  is  better  to  open 
only  a  portion  of  it.  This  is  especially  the  case  when 
it  is  not  intended  to  dig  deeply,  and  when  the  places 
whence  the  marl  has  been  extracted  are  to  be  filled  up 
by  the  earth  which  covers  those  portions  yet  untouched. 
The  operation  may  be  carried  on  in  this  way  from  the 
foot  of  a  hill  containing  marl,  to  its  very  summit.  But 
when  it  is  the  intention  of  the  agriculturist  to  excavate 
to  a  greater  depth,  which  he  will  often  be  the  more  dis-> 
posed  to  do,  from  the  circumstance  of  his  finding  the 
marl  more  homogeneous  and  calcareous  the  deeper  he 
penetrates,  it  will  then  be  necessary  to  uncover  the  whole 
of  the  pit,  in  order  to  be  able  to  work  with  greater 
faciUty,  and  to  avoid  the  danger  of  the  earth  falling  in. 
An  extent  of  eight  perches  in  length  and  six  in  width 
forms  a  very  fair-sized  marl  pit ;  but  there  have  been 
cases  in  which  this  extent  has  been  doubled. 
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Every  marl  pit  must  be  provided  with  an  entrance  and 
an  exit,  in  order  that  the  waggons  may  pass  through  it, 
and  not  be  obliged  to  turn ;  and  both  these  roads  must 
be  gently  inclined,  in  order  that  the  descent  and  ascent  at 
the  entrance  and  transit  may  be  effected  with  as  Uttle 
difficulty  and  labour  as  possible. 

In  extracting  the  marl  and  conveying  it  to  the  land 
to  which  it  is  to  be  appUed,  as  equal  a  proportion  as 
possible  should  be  established  between  the  number  of 
labourers  employed  in  digging  and  loading  the  waggons, 
and  the  teams  for  transporting  it,  so  that  neither  shall 
have  to  lose  time  by  waiting  for  the  other.  This  propor- 
tion will,  of  course,  be  varied  by  the  distance  to  which 
the  marl  has  to  be  conveyed,  the  depth  from  which  it  has 
to  be  extracted,  its  tenacity,  the  state  of  the  temperature, 
and  the  quantity  of  water  which  is  collected  in  the  pit. 
Matters  must  be  so  arranged  that  there  shall  always  be 
a  cart,  waggon,  or  wheel-barrow  in  the  manure  pit  ready 
to  be  loaded,  but  which  shall  not  have  to  wait.  The 
labourers  employed  in  digging  and  loading  should  not  be 
allowed  more  time  than  is  absolutely  requisite  to  enable 
them  to  dig  out  sufficient  marl  to  load  the  waggon.  If 
the  distance  is  short,  and  the  operation  progresses  ra- 
pidly, one  set  of  labourers  must  be  employed  in  digging 
while  the  others  are  loading. 

When  the  distance  is  considerable,  and  the  teams 
cannot  return  so  quickly  as  they  would  if  they  had  a 
shorter  space  to  traverse,  the  number  of  labourers  must 
be  diminished,  or  more  teams  must  be  employed.  This 
matter  may  easily  be  regulated  by  reference  to  locality, 
&c.  Those  persons  who  find  that  they  have  fewer 
labourers  than  they  have  teams,  should  cause  the  marl  to 
be  conveyed  to  the  most  distant  fields ;  while  those  who 
find  that  they  can  command  a  greater  number  of  labourers 
than  of  teams,  can  have  the  marl  carried  to  those  por- 
tions of  land  in  the  immediate  vicinity  of  the  marl  pit. 

When  the  operation  of  marling  is  performed  by  per- 
sons who  undertake  it  by  the  task  or  job,  they  sometimes 
furnish  the  waggons  and  teams;  while,  at  other  times, 
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their  employer  finds  them.  In  the  latter  case,  when  the 
greatest  distance  which  the  marl  has  to  be  conveyed  does 
not  exceed  from  eight  hundred  and  forty  to  nine  hmi- 
dred  and  sixty  Rhenish  feet,  the  snm  paid  for  a  waggon 
containing  eighteen  cubic  feet  will  be  ninepenoe.  If  the 
employer  finds  his  own  drivers  as  well  as  his  own  teams, 
he  will  not  have  to  pay  more  than  six  or  eight  pence.  I 
pay  about  a  shiUing  here  for  such  a  load.  It  is,  of  course, 
understood  that  tins  price  supposes  that  there  is  no  par- 
ticular difficulty  attending  the  extraction  of  the  marl,  and 
that  this  substance  has  not  to  be  dug  from  any  great 
depth.  This  is  the  usual  way  in  which  these  matters  are 
arranged  when  the  plough  horses  are  used  in  conveying 
marl,  and  when  the  agriculturist  does  not  choose  to 
entrust  his  cattle  to  strange  labourers,  but  rather 
that  they  shall  be  driven  by  their  own  carters  and  drivers. 

Local  circumstances  can  alone  enable  us  to  decide  on 
the  expediency  of  keeping  or  hiring  horses  expressly  for 
the  performance  of  this  operation,  or  making  use  of  those 
teams  which  are  kept  for  the  performance  of  the  various 
operations  of  tillage  when  not  otherwise  employed.  If  it 
is  intended  to  conduct  the  operation  on  an  extensive 
scale,  the  former  course  is  unavoidable ;  for,  if  the  latter 
were  adopted,  the  marhng  would  only  proceed  when  the 
labourers  and  teams  were  not  otherwise  employed. 
Whenever  teams  are  kept  expressly  for  the  purpose  of 
conveying  marl,  it  will  also  be  necessary  to  keep  labourers 
solely  for  the  performance  of  that  work. 

The  kind  of  vehicle  used  is  generally  adapted  to  the 
cattle  which  are  employed.  When  horses  are  kept  ex- 
pressly for  this  purpose,  tumbrels  drawn  by  one  horse 
will  be  found  to  answer  best,  and  in  time  the  animals 
become  so  accustomed  to  their  duty  that  one  driver  wiU 
suffice  for  two  or  three  of  these  carts ;  but  where  the  or- 
dinary teams  are  used,  waggons  drawn  by  two  horses  are 
preferable.  I  am  no  advocate  for  the  use  of  teams  of 
four  horses,  unless  the  distance  is  very  considerable  or  the 
roads  are  heavy.  Where  such  is  not  the  case,  two  horses 
will  draw  ahnost  as  much  as  four.    I  could  never  make 
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a  team  of  four  horses  draw  more  than  a  load  of  twenty- 
five  cubic  feet  at  most,  while  two  Jiorses  will  usually 
draw  a  load  of  eighteen  or  nineteen  feet.  A  Rhenish 
cubic  foot  of  marl  in  its  ordinary  state  of  humidity  weighs 
from  a  hundred  to  a  hundred  and  three  pounds,  Berlin 
weight. 

It  is  seldom  that  any  marl,  and  especially  clay  marl,  is 
homogeneous  in  its  nature  throughout  the  whole  extent 
of  the  pit.  In  some  layers  or  particular  spots  it  will  be 
found  to  contain  an  amazing  quantity  of  lime,  while  in 
others  it  contains  but  very  little.  Those  who  are  not 
sufficiently  accustomed  to  it,  and  unable  to  distinguish 
these  variations  in  its  constituent  parts  by  examination 
or  touch,  will  do  well  to  have  recourse  to  a  superficial 
analysis.  In  general,  the  deeper  we  penetrate  the  more 
homogeneous  does  the  marl  become ;  veins  or  beds  of 
sand  are  often  found  intersecting  it.  This  sand  is  some- 
times of  a  calcareous  nature,  and  is  then  exceedingly 
beneficial  to  clayey  soils,  or  may  be  advantageously  mixed 
with  mould  and  peat.  But  even  if  no  use  can  be  made 
of  the  sand  or  clay  thus  found,  and  which  seldom  contains 
much  if  any  lime,  it  must  still  be  separated  from  the 
marl  and  got  rid  of ;  and  in  this  case  the  best  course  of 
proceeding  is  to  throw  it  into  those  excavations  whence 
no  more  marl  is  to  be  extracted. 

The  thickness  and  nature  of  the  layer  of  marl  can  alone 
enable  us  to  decide  on  the  expediency  of  excavating  to 
any  great  depth.  In  general,  the  further  we  penetrate 
into  tlie  layer  the  more  calcareous  is  it  found  to  be ;  but 
then  the  expenses  attending  the  operation,  the  labour,  and 
the  danger,  will  be  considerably  increased,  and  even 
doubled,  unless  very  great  precautions  are  taken.  Marl 
extracted  from  a  great  depth  will  have  in  the  first  place 
to  be  thrown  on  a  kind  of  scaflfold  before  it  can  be  carried 
to  load  the  waggons,  hence  both  the  labour  and  expense 
will  be  doubled.  Unremitting  attention  must  likewise 
be  bestowed  on  the  whole  progress  of  the  excavation,  to 
sec  that  the  walls  do  not  bulge  in  the  slightest  degree,  or 
the  workmen  deviate  from  the  perpendicular ;  for,  should 
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eitha*  of  the  sides  of  the  pit  fall  in,  very  serious  mischief 
would  be  inevitabljr  occasioned. 

When  the  pit  is  excavated  to  any  great  depth,  the 
workmen  frequently  have  to  contend  with  springs  of 
water,  which  rise  from  the  surface  of  the  soil  or  ffltor 
through  the  veins  of  sand ;  and  it  not  unfirequently 
happens  that  this  influx  of  water  is  so  great  that  it  be- 
comes necessary  to  abandon  the  pit  altogether.  Hence, 
we  seldom  find  mail-pits  excavated  to  more  than  from 
six  to  twelve  feet  below  the  surface.  Some  agriculturista 
have,  however,  extracted  very  good  marl  from  twice  that 
depth. 

The  quantity  or  proportion  of  marl  that  should  be 
applied  to  a  field  varies  greatly,  being  influenced  by  the 
nature  of  the  substance  itself,  of  the  soil  to  which  it  is 
appUed,  and  the  end  which  is  to  be  attained  by  its  appli- 
cation. The  more  calcareous  marl  is,  the  greater  will  be 
the  effect  produced  by  it,  and,  consequently,  the  smaller 
the  proportion  which  it  will  be  necessary  to  apoly.  A 
marling  in  which  from  twenty  to  twenty-five  loads,  each 
containing  eighteen  cubic  feet,  is  allowed  per  acre,  is  con- 
sidered to  be  sufficiently  abundant  for  almost  any  pur- 
pose :  this'  species  of  marl  ought  to  contain  at  least  sixty 
parts  in  a  hundred  of  lime ;  it  is  used  in  the  amelioration 
of  clayey  or  argillaceous  land. 

The  more  that  day  predominates  in  marl,  the  greater 
must  be  the  quantity  of  that  substance  applied  to  any 
portion  of  land,  especially  if  that  land  be  of  a  sandy 
nature ;  because,  independently  of  the  chemical  amehora- 
tion  which  it  receives,  the  soil  will  thus  likewise  derive  a 
durable  physical  improvement.  The  marl  is  spread  over 
the  whole  surface  of  the  field  in  a  layer  of  an  indi  thick, 
which  takes  about  one  hundred  and  twenty  such  waggon 
loads  as  we  have  been  speaking  of  per  acre.  In  most 
countries,  when  the  practice  of  marling  is  first  adopted, 
quite  as  much  marl  as  has  just  been  stated,  if  not  more, 
is  used ;  and  there  is  no  doubt  that  a  durable  improvement 
of  the  nature  of  the  soil  is  thus  produced.  But  I  have 
always  observed  that  in  proportion  as  the  agriculturists 
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become  more  acquainted  with  the  details  and  results  of  the 
this  operation,  and  practise  it  on  a  more  extensive  scale, 
they  become  more  economical,  and  reduce  the  quantity  of 
marl  above-mentioned  to  sixty,  and  sometimes  even  to 
forty  loads  per  acre ;  and  they  find  that  this  marling  is 
productive  of  the  requisite  effect :  the  only  difference  is 
that  the  effect  is  not  so  durable,  and  does  not  last  more 
than  from  ten  to  twelve  years.  But  then  much  greater 
advantages  are  derived  fiom  a  repetition  of  the  operation, 
after  a  lapse  of  twelve  or  sixteen  years,  than  would  have 
been  obtained  if  a  very  abundant  manuring  bad  been 
bestowed  in  the  first  place.  Most  persons  have,  therefore, 
been  led  to  prefer  the  application  of  marl  in  small  quan- 
tities, fi-equently  renewed.  Sixty  loads  of  marl,  which 
contains  about  twenty-five  parts  in  a  hundred  of  lime,  is 
the  usual  proportion  ]  and  the  layer  which  this  ameUora- 
tion  will  add  to  the  soil  is  about  an  inch  thick.  If  the 
marl  contains  much  less  lime,  a  considerably  larger  quan- 
tity  must  be  employed  if  we  would  have  it  to  be  produc- 
tive of  equally  satisfactory  results ;  but  marl  containing 
fewer  than  twenty-five  parts  in  a  hundred  of  lime  is  only 
calculated  for  sandy  soils. 

The  differences  in  the  quantity  of  marl  used,  and 
in  the  consistence  and  nature  of  the  soil,  will  serve  to  ex- 
plain all  those  apparently  contradictory  results  which  have 
attended  experiments  on  repeated  marlings.  A  second 
or  a  third  marling  has  sometimes  not  only  been  unattended 
with  any  good  results,  but  has  even  been  productive  of 
baneful  consequences ;  while,  at  another  time,  a  second 
marUng  has  been  attended  with  more  beneficial  results 
than  the  first.  In  the  former  case,  the  soil  already  con- 
tained an  abundance  of  all  that  the  marl  could  bestow ; 
but  it  had  not  been  properly  manured,  and  common  marl 
is  incapable  of  restoring  humus  to  an  exhausted  soil.  If 
the  marl  appUed  was  clay  marl,  it  is  possible  that  the 
evil  arose  from  the  soil  being  of  an  argillaceous  nature, 
and  thus  becoming  saturated  with  clay,  and  actually  de- 
teriorated. In  the  latter  case,  the  land  had  been  well 
manured,  the  physical  properties  of  the  marl  were  adapted 


512  AGBICULTUM. 

to  the  nature  of  the  soil,  and  thus  the  consistence  of  the 
latter  was  sensibly  ameliorated.  In  districts  where  the 
land  is  regularly  marled  at  certain  intervals,  and  a  sufficient 
quantity  of  manure  is  also  applied  to  it,  it  is  generaDy 
considered  that,  when  some  particular  weed  or  weeds 
choke  the  crops,  infest  the  soil,  and  shoot  up  luxuriantly 
all  over  it,  tins  land  requires  marl  rather  than  dung. 
Whenever  this  is  the  case,  the  operation  of  marling,  which 
must  of  necessity  be  accon\panied  by  a  dead  fallow,  not 
only  destroys  the  weeds,  but  fertilizes  the  soil  much  more 
than  manure  would  do;  for  the  vigorous  vegetation  of 
the  weeds  tends  to  prove  that  the  soil  contains  an  abun- 
dant supply  of  those  juices  which  are  necessary  to  the 
nutrition  of  plants,  but  that  these  juices  are  more  adapted 
to  weeds  than  they  are  to  cereals.  The  chemical  action 
of  the  marl,  in  all  probabiUty,  totally  changes  the  nature 
of  the  humus. 

But,  in  all  those  countries  where  the  land  is  frequently 
and  regularly  amended  with  marl,  only  a  very  moderate 
quantity  of  that  substance  is  apphed.  It  is  seldom  that 
more  than  from  twenty-five  to  thirty  loads  of  argilla- 
ceous marl  are  bestowed  on  an  acre  of  sandy  land ;  or 
that  more  than  ten  loads  of  calcareous  marl  are  applied  to 
an  acre  of  argillaceous  land. 

There  are  various  opinions  with  regard  to  the  diu*ation 
of  the  eflTects  produced  by  marling,  and,  in  point  of  fact, 
this  duration  must  of  necessity  be  influenced  and  varied 
by  circumstances.  A  considerable  addition  of  argillaceous 
marl  will  afibrd  a  durable  amendment  of  the  physical 
properties  of  a  light  sandy  soil,  and  will  render  it  capable 
of  bearing  more  luxuriant  and  abundant  crops  than  here- 
tofore, provided  that  it  is  properly  manured.  The  che- 
mical effect  of  marl  will  be  perceptible  during  a  period  of 
from  ten  to  twenty  years,  according  to  the  quantity  of 
that  substance  M^hich  has  been  applied  to  the  land.  The 
effects  of  calcareous  marl  on  a  clayey  soil  can  seldom  be 
said  to  endure  more  than  ten  or  twelve  years.  It  is  ac- 
cording to  a  calculation  founded  on  this  proportion,  that 
in  many  districts  farmers  are  repaid  the  expenses  incurred 
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by  those  marlings  which  they  have  bestowed  on  the  land 
during  the  time  it  has  been  in  their  possession,  but  of 
which  the  expiration  of  their  lease  has  prevented  their 
reaping  all  the  benefits.  Thus,  for  example,  if  a  farmer 
has  enjoyed  the  benefits  arising  from  this  operation  only 
for  five  years,  he  is  repaid  12  of  the  expenses ;  but  if  he 
has  enjoyed  them  for  nine  years,  he  only  receives  iJ. 

In  general,  the  improvement  resulting  from  marling 
goes  on  increasing  to  the  third  year,  provided  that  during 
this  period  the  land  is  properly  manured ;  and  after  that 
time  it  progressively  declines.  But  this  result  depends 
in  a  great  measure  on  the  disposition  of  the  marl  to 
become  thoroughly  divided  and  to  fall  to  powder,  since  it 
does  not  produce  its  beneficial  effects  until  it  becomes 
completely  blended  and  incorporated  with  the  soil :  this 
is  the  reason  that  it  is  so  imperatively  necessary  to  bestow 
all  the  proper  operations  of  tillage  on  land  to  which  marl 
has  been  applied. 

When  horses  are  kept  expressly  for  the  performance  of 
this  operation,  as  is  the  case  in  all  those  places  where 
marling  is  practised  to  any  great  extent,  the  work  may 
be  carried  on  without  interruption  during  the  whole  year, 
so  long  as  it  is  not  impeded  by  alterations  of  temperature, 
or  by  frosts  which  have  penetrated  deeply  into  the  ground. 
But  where  the  marl  has  to  be  conveyed  by  the  ordinary 
farm  teams,  and  sometimes  even  by  oxen,  the  operation 
can  only  be  performed  during  the  latter  end  of  autumn, 
the  winter  season,  and  the  intervening  period  between  the 
spring  seed  time  and  the  harvest.  Marl  conveyed  to  land 
during  winter,  or  at  the  latter  end  of  autumn,  acts  very 
promptly  on  account  of  its  being  completely  divided  and 
pulverized  by  the  cold  and  frosts.  When  the  ground  has 
not  become  too  much  hardened  by  frost  previous  to  being 
covered  with  snow,  it  is  worth  while  to  remove  this  latter 
substance  from  those  places  where  we  wish  to  dig,  and  to 
break  the  frozen  parts,  and  convey  the  marl  to  the  land 
over  which  it  is  to  be  spread  on  sledges.  Marl  which  is 
not  carried  to  the  laud  until  winter  is  nearly  or  quite  gone, 
seldom  becomes  sufficiently  pulverized  to  be  minutely  and 
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intimately  blended  with  the  soil,  even  though  it  sh^  have 
received  repeated  ploughings,  and,  consequently,  is  pro- 
ductive of  little  or  no  effect  on  the  first  crop  of  autmunal 
com.  The  EngUsh  system  of  marling  is  seldom  used 
here ;  they  insist  that,  previously  to  its  being  buried,  the 
marl  shall  be  spread  over  the  soil,  and  suffered  to  remain 
there,  exposed  to  the  burning  sun  of  two  smnmers,  aad 
the  cold  and  frost  of  one  winter.  If,  as  is  generally  the 
case,  the  marl  is.  applied  to  the  fallow  after  the  first 
ploughing  has  taken  place,  it  will  be  necessary,  in  order 
to  follow  out  this  practice,  to  bestow  two  sucoessive  dead 
fallows  upon  the  land.  But  English  agriculturists  like* 
wise  marl  land  which  is  at  rest,  or  laid  down  for  the 
production  of  artificial  grasses ;  which  then  shoot  up  lux* 
uriantly,  and  yield  an  abundant  crop  of  pasturage. 

Marl  which  has  been  put  on  the  land  before  the  com- 
mencement of  winter,  and  suffered  to  remain  there  until 
the  middle  of  summer,  will  generally  be  pulverised 
sufficiently  to  be  thoroughly  incorporated  in  the  soil  by 
repeated  ploughings,  harrowings,  and  roUings.  But  when 
this  substance  has  not  been  conveyed  to  the  fields  until 
spring,  it  seldom  becomes  sufficiently  pulverised  and 
reduced,  and  remains  in  the  soil  in  lumps  and  dods  after 
it  has  been  turned  in.  That  which  has  been  spread  over 
the  land  before  the  commencement  of  the  winter,  pro- 
duces an  immediate  effect;  while  the  effect  of  that  which 
is  not  spread  until  the  spring,  is  very  tardy,  and,  in  fact, 
is  scarcely  perceptible  during  the  first  year. 

Some  agriculturists  who  wish  to  obtain  immediate 
benefit  fi'om  the  marl  which  they  apply  to  their  land,  sow 
crops  of  spring  com  upon  it,  as  barley,  oats,  or  buck<- 
wheat ;  but,  in  general,  with  little  success.  A  carefully 
tilled,  complete,  dead  fallow  is  indispensably  necessarv  to 
ensure  the  good  effects  of  marl,  and  to  render  them 
speedily  evident. 

It  is  almost  superfluous  to  state  that  the  marl  ought 
to  be  spread  over  the  land  as  carefully  and  equally  as 
possible.  After  this  has  been  done,  the  land  should  be 
well  harrowed  in  dry  weather ;  and  if  any  lumps  of  marl 
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still  remain  undivided,  the  roll  should  be  passed  over  it ; 
and,  subsequently,  when  the  marl  has  been  moistened 
with  rain,  and  again  become  dry,  the  harrow  should  once 
more  be  used*  The  first  ploughing  may  then  be  bestowed, 
which  must  be  as  light  as  possible.  Afterwards,  three 
other  ploughmgs  should  be  given,  and  each  succeeded  by 
a  harrowing,  and  then  the  intimate  blending  of  the  marl 
with  the  soU  may  be  left  to  nature.  If  the  marl  still 
continues  lumpy,  this  combination  cannot  take  place,  nor 
will  that  substtmce  become  incorporated  with  the  soil 
until  after  the  lapse  of  a  considerable  period.  Those 
portions  of  marl  which  are  not  mixed  with  the  soil  in  the 
form  of  a  fine  powder,  are  not  only  wholly  inefficacious* 
but  positively  injurious  to  vegetation. 

The  expenses  attendant  on  marling  must  necessarily 
vary  considerably  under  different  circumstances  and  in 
different  localities.  The  labour  attending  the  extraction 
of  this  substance,  and  the  loading  of  the  vehicles  in  which 
it  is  to  be  conveyed,  will  depend,  in  a  great  measure, 
upon  the  depth  from  which  it  has  to  be  raised.  The 
tenacity  of  the  marl  also,  and  the  quantity  of  water  with 
which  the  labourers  have  to  contend  in  the  pit,  cannot 
fail  to  have  considerable  influence  on  the  expense  of  the 
operation.  When  the  marl  can  be  carted  and  carried 
away  as  soon  aa  it  is  detached,  the  usual  price  of  a  load 
of  eighteen  cubic  feet  is  from  six  to  eight  deniera,*  In 
Holstein,  one  shilling  and  sixpeiice  is  usually  paid  for  the 
same  quantity;  and,  for  this  sum,  the  labourers  ore 
expected  te  get  the  marl,  fill  the  carts,  and  spread  it  over 
the  land,  provided  the  distance  of  the  fields  from  the  pit 
admits  twenty«five  loads  per  day  being  carried,  and  they 
are  found  in  teams  and  vehicles,  I  pay  one  shilling  for 
the  cartage  of  such  a  load,  and  find  teams,  and  mattocks, 
and  drivers :  at  this  rate,  the  labourers  are  well  paid. 

The  expenses  of  carriage  depend  entirely  upon  the 

*  12  Deniera  miike  1  groschen,  and  34  groschcn  I  riz-dollar,  which,  in 
English  coin,  is  worth  from  is.  to  4s.  8d.,  and  in  some  parts  of  Germaay  tyea 
aa  much  aa  4s.  6d.  Aooordiog  to  this  calculation,  therefore,  the  expenses 
attendant  on  the  marling  of  an  acre  of  land  will  be  from  £1  or  £1  Is.  to 
£18s.6d. 

LL   2 
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distance.  It  not  unfirequently  happens  that  calcareous 
marl  is  conveyed  to  argillaceous  land  which  is,  at  least,  a 
mile  distant;  and,  where  this  is  the  case,  one  team  cannot 
convey  more  than  two  loads  per  day,  and  sometimes  not 
more  than  one.  The  operation  of  marling  will  then  prove 
an  expensive  one,  and  will  often  cost  even  more  than  an 
amelioration  of  lime.  Clay  marl  can  only  be  used  in  the 
immediate  vicinity  of  the  place  where  it  has  been  ex- 
tracted :  attempts  are  therefore  made  to  procure  it  from 
each  field,  or  from  the  nearest  possible  spot.  When  the 
distance  is  once  known,  it  is  easy  to  calcidate  the  number 
of  loads  which  one  team  can  convey  in  the  course  of  a 
day. 

The  following  will  be  found  to  be  the  usual  amount  of 
the  expenses  attendant  on  the  marling  of  an  acre  of 
land. 

Riz-dol.  GitM. 

To  getting  and  filling  60  losdf  of  marl,  at  S  doiiera  per  load  1  6 
Two  lioraef,  which  will  in  general  be  able  to  conyey  the 

qoantity  reqoiaite  for  an  acre  of  land  in  3  days,  at  8  groe. 

each  per  day  •••• • S  0 

Spreading  the  marl  over  an  acre  of  gioond   0  8 

Cost  of  opening  the  marl-pit,  and  other  incidental  expenses. .  0  6 

Wages  of  the  <bTer,  at  6  gros.  per  day 0  18 

6      0 


It  must  be  borne  in  mind,  that  in  this  estimate  all 
attendant  circumstances  are  considered  to  be  favourable. 
In  proportion  as  the  difficulties  of  the  operation  increase, 
so  will  the  expenses  be  augmented.  During  the  short 
days  of  winter,  not  more  than  fifteen  loads  per  day  can 
be  carried;  while,  in  the  summer,  when  the  days  are 
long,  as  many  as  twenty-five  can  be  conveyed  with  ease. 
In  the  former  season,  therefore,  the  daily  work  done  by 
the  teams  must  be  estimated  at  a  lower  rate,  in  order 
that  the  valuation  may  be  increased  in  the  summer. 

I  knew  a  case  in  which,  in  order  that  the  marling  of  a 
field  situated  at  a  considerable  distance  from  the  farm 
buildings  might  be  executed  as  quickly  and  with  as  little 
delay  as  possible,  vetches  wero  sown  on  those  portions  of 
land  which  had  received  this  amelioration;  and  the  teams 
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employed  in  conveying  the  marl  were  thus  fed :  they 
were  left  there  night  and  day,  and  tethered  with  cord  to 
prevent  them  fix>m  treading  down  the  plants  beyond  the 
space  immediately  assigned  them. 

The  use  of  marl  is  always  attended  by  evident  and 
beneficial  effects,  especially  when  argillaceous  marl  is 
applied  to  a  sandy  soil ;  and  advantageous  results  have 
been  obtained  even  when  after  several  years  of  rest  the 
land  has  appeared  so  exhausted  and  sterile  as  scarcely  to 
be  worth  the  trouble  of  sowing  it.  Nevertheless,  this 
effect  is  only  relative,  and  by  no  means  absolute.  The 
produce  is  increased  from  two  and  a-half  to  five  bushels 
per  acre  for  several  crops,  and  especially  at  the  third 
crop ;  but  it  subsequently  decUnes  progressively,  unless 
the  land  is  laid  down  to  rest  for  a  considerable  period, 
or  manured  with  stable  dung.  But  the  effect  of  marl  is 
far  more  evident  and  beneficial  on  land  which  still  con- 
tains both  succulency  and  humus,  which  is  nianured  &om 
time  to  time,  and  laid  down  to  grass  before  it  becomes 
exhausted :  in  this  case  ten  bushels  of  produce  per  acre 
is  frequently  obtained  from  a  field  which,  had  it  not  been 
manured,  would  not  have  yielded  more  than  four 
bushels. 

The  effects  resulting  from  this  amelioration  will  be 
rendered  greater  and  more  durable  if  an  addition  of 
stable-manure,  ever  so  small  in  quantity,  be  combined 
with  it.  When  the  land  is  not  in  very  good  condition,  it 
is  as  well  to  bestow  four  loads  of  dung  on  it,  either  when 
it  is  marled  or  in  the  following  year  at  the  latest. 
Should  the  land,  however,  be  tolerably  fertile,  it  is  to  be 
feared  that  such  a  course  of  proceeding  would  have  the 
effect  of  laying  the  com ;  two  or  three  crops  of  cereals 
may,  therefore,  be  raised  alter  the  marling  has  taken 
place,  and  then  an  amendment  of  stable-manure  be 
bestowed  on  the  land.  But  so  soon  as  this  latter  appears 
to  be  necessary  it  should  be  given,  otherwise  the  soil  will 
become  more  exhausted  than  it  would  have  been  had  it 
not  been  marled,  and  it  will  be  a  very  difficult  matter  to 
bring  it  into  good  condition  again. 
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It  is  likewise  advantageous  to  make  use  of  mad, 
toffether  with  peat  or  mould,  in  the  form  of  a  compost : 
this  mixture  is  productive  of  prompt  and  sensible  ^ects 
even  on  an  exhausted  soil. 

In  England  the  attempt  has  been  made,  and  with 
great  sucoess,  to  bury  a  crop  of  green  buck-wheat  as 
manure.  Spergula,  or  spurrey,  is  equally  well  adapted 
for  this  purpose. 

Of  all  this  dass  of  ameliorations,  marling  is  the  one 
which  can  in  general  he  effected  with  least  difficulty ;  it 
is  one  of  the  most  durable,  and,  if  we  excq[)t  a  very  few 
others^  is  that  which  is  attmded  with  the  gi^test  advan* 
tages. 

There  is  also  another  earth  which  is  productive  of 
astonishing  effects  when  employ^  as  manure,  which  con- 
tains a  considerable  proportion  of  lime,  and  is  besides 
very  rich  in  humus.  It  is  found  in  those  low  situations 
which  have  in  all  probability  once  ftunned  the  beds  of 
rivers,  or  at  all  events  have  been  covered  with  water. 
This  earth  is  of  a  bluish  colour,  and  resembles  a  very 
friable  poor  clay ;  it  is  soft  to  the  touch,  and  is  frequently 
intermingled  with  small  s}iells.  It  is  seldom  found  im- 
mediately under  the  vegetable  soil ;  a  sterile  layer  of  clay 
usiudly  intervenes  be^en  the  two,  which  must  be 
broken  through  and  removed  before  we  can  reach  this 
substance.  I  have  analysed  a  portion  of  this  kind  of 
terth  which  was  obtained  from  the  marshes  of  Oldenburgh, 
and  the  following  were  found  to  be  the  proportions  of  its 
0QfnstitijKnt  parts :-— 

Tine  Mnd,  one-half  of  which  could  be  separated  by  washing  and 

Hw  other  by  bidUng  .*•.• « 80 

CarboiMtteofUiae 14 

Hamas i 6 

Fit  day  ..•...••..•.• ......*• 44 

Gypsam  ••••  • •«•••• • • 1 

Total..  100 

The  humus  was  evidently  of  an  animal  nature,  and 
when  burned  emitted  a  fetid  odour.  I  have  no  doubt 
that  this  fertilizing  and  ameliorating  earth  might  be  found 
in  many  places  where  its  existence  is  yet  unknown ;  it  is 
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composed  of  the  residue  of  plants^  fishes,  eind  testaceous 
or  shelly  matters,  in  a  greater  or  less  degree  of  attenua* 
tion,  deposited  among  fine  sand,  and  which  have  sub- 
sequently been  covered  by  depositions  of  those  matters 
winch  have  been  washed  down  from  the  elevated  spots  by 
rain  or  by  currents  of  water.  It  is  well  worth  while  to 
take  the  trouble  of  digging  and  searching  for  this  sub- 
stance in  all  those  valleys  which  appear  to  have  been  once 
covered  with  water. 

The  following  is  the  manner  in  which  this  earth  is 
usually  extracted :-— 

In  the  first  place,  a  pit  or  excavation,  of  about  six  feet 
in  width  and  twelve  in  length,  is  opened ;  the  layer  of 
vegetable  soil  is  thrown  up  on  one  side,  and  that  of  virgin 
clay,  which  is  usually  about  four  or  five  feet  in  thickness, 
on  the  other.  This  ameliorating  earth  which  is  found 
underneath  is  then  extracted,  and  the  excavations  in 
search  of  it  are  carried  to  as  great  a  depth  as  they  can 
be  without  danger ;  the  pit  or  opening  is  then  extended, 
and  those  places  whence  the  earth  has  been  extracted  are 
filled  by  throwing  into  them  the  clay  and  vegetable  soil 
before  mentioned  i  and  so  the  operation  is  carried  on 
until  a  sufficient  quantity  of  this  earth  has  been  ob- 
tained. 

This  earth  is,  in  itself,  perf^^tly  sterile,  at  least  when 
first  extracted ;  but  after  having  been  mixed  with  the 
soil  and  carefully  tilled,  it  renders  the  latter  exceedingly 
fertile.  Land  which  has  been  thus  ameliorated  is  distin* 
guished  for  a  considerable  period  by  its  wonderful  fer- 
tility. 

A  knowledge  of  the  advantages  resulting  from  the  use 
of  gypsum  (sulphate  of  lime)  is  by  no  means  a  discovery 
of  recent  date.  We  find  many  traces  in  the  annals  of 
antiquity  of  its  having  been  known  and  used  in  isolated 
countries  and  places,  but  its  use  as  a  manure  was  but 
very  partially  introduced  until  about  the  middle  of  the 
eighteenth  century,  when  Herr  Mayer,  a  clergyman  of 
Kupferzell,  in  the  principality  of  Hohlenlolie,  noticed  it 
m  a  correspondence  with  Count  Von  Schulenberg,  of 
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Hehlen,  in  the  electorate  of  Hanover,  as  having  beesi 
long  used  in  the  neighbourhood  of  Gottingen  as  a  ma- 
nure.    The  reputation  of  gypsum  was  widely  diffiised  hy 
the  writings  of  Mayer.     TscheffeU,   the  z^ous    Swiss 
agriculturist,  soon  afterwards  tried  experiments  with  it, 
and  the  success  with  which  they  were  attended  intro- 
duced the  use  of  it  into  Switzerland.     An  account  of  the 
experiments  made  by  TscheffeU,  as  well  as  those  of  other 
celebrated  agriculturists,  to  ascertain  the  properties  and 
use  of  gypsum,  will  be  found  recorded  in  "  Les  Memoires 
de  la  Society  Econimique  de  Berne."      Shoubart  and 
Kleefeld  were  the  first  German  agriculturists  who  made 
known  the  beneficial  effects  of  gypsum  when  used  as  a 
top-dressing  for  clover.     But  several  persons  exclaimed 
against  this  practice ;  and  after  making,  or  pretending  to 
make,  various  imperfect  experiments,  to  say  the  least  of 
them,  declared  this  substance  to  be  wholly  inefficacious 
if  not  injurious.     This  question  was  discussed  for  a  long 
time,  without  arriving  at  any  satisfactory  conclusions. 

Among  the  opponents  of  gypsum  were  all  the  proprie- 
tors of  salt  works,  who  feared  that  if  it  came  into 
general  use,  they  should  no  longer  find  a  ready  sale  for 
the  residue  of  their  manufacture,  which  had  previously 
been  used  in  all  the  neighbouring  districts.  On  the  other 
hand,  the  use  of  gypsum  as  a  manure  soon  spread  among 
the  agriculturists  of  France,  especially  in  the  vicinity  of 
Paris,  whence  it  extended  to  America.  From  the  very- 
first  moment  that  it  was  made  known  in  this  latter 
country,  large  cargoes  of  it  were  imported  from  Mont- 
matre. 

The  use  of  this  substance  was  more  rapidly  ex- 
tended in  the  provinces  of  North  America  than  in  any 
other  part  of  the  world ;  and  nowhere  has  it  found  fewer 
partisans  than  among  the  agriculturists  of  England.  In 
my  work  on  English  agriculture,  I  have  given  as  a  reason 
for  this  neglect  the  quantity  of  calcareous  particles  which 
the  soil  of  most  of  the  counties  of  England  contains, 
either  naturally  or  artificially ;  but  I  was  wrong  in  so 
doing,  for  the  effect  of  gypsum  is  equally  as  sensible  on 
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land  which  has  been  well  supplied  with  calcareous  parti- 
cles, as  it  is  in  those  counties  where  there  is  a  great  deal 
of  gypseous  rock,  and  where,  to  all  appearance,  the  soil 
contains  a  considerable  portion  of  gypsum.  Perhaps  the 
prejudice  which  exists  in  England  against  every  thing 
and  every  discovery  that  is  introduced  by  France  or  even 
by  Germany,  may  have  in  a  great  measure  tended  to 
render  the  agriculturists  of  that  country  blind  to  its 
utiHty.  They  seem  inclined  to  tolerate  and  adopt  only 
the  (fiscoveries  and  practices  of  the  Americans. 

It  cannot  be  denied  that  many  of  the  experiments 
made  with  the  view  of  verifying  the  effects  of  gypsum 
as  a  manure,  have  been  attended  by  the  most  contradictory 
results ;  and  it  is  an  undoubted  fact  that  its  effects  are 
modified  by  various  circumstances  that  have  not  as  yet 
been  sufficiently  inquired  into.  The  effects  resulting  from 
the  use  of  this  substance  are  .much  greater  on  dry  soils 
than  they  are  on  those  which  are  moist  and  damp ;  and 
more  sensible  in  dry  than  in  rainy  or  wet  weather.  A 
moist  state  of  temperature  retards  the  effects  of  gypsum, 
and  sometimes  appears  to  suppress  them  altogether,  espe- 
cially if  the  g}rpsimi  has  been  calcined.  Tms  substance 
is  not  productive  of  any  effect  on  an  exhausted  soil  which 
contains  but  httle  humus.  Its  influence  on  the  vege- 
tation of  some  plants  is  very  trifling,  while  on  others 
it  exercises  a  marked  power.  Those  plants  on  which 
gypsum  appears  to  produce  the  most  sensible  effects,  be- 
long to  the  papiUonaceous  and  cruciform  orders.  There 
is  no  doubt  that  gypsum  acts  upon  the  plants  them- 
selves, and,  consequently,  is  more  efficacious  when  its 
dust  attaches  itself  to  their  leaves  and  remains  there  for 
a  considerable  time.  I  received  a  very  striking  proof  of 
this  effect  in  a  case  where  the  wind  had  carried  the  dust 
of  powdered  gypsum  over  one  side  of  a  hedge  of  white- 
thorn, which,  in  about  eight  days,  began  to  put  forth 
rich  and  luxuriant  foliage,  while  the  other  side,  which 
had  not  come  in  contact  with  this  fertilizing  dust,  re- 
mained very  much  behind.  But  gypsum  does  not  act 
solely  in  this  way,  as  I  was  onc«  inclined  to  think  that  it 
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did ;  but  I  have  Binoe  been  convinced,  by  recent  experi- 
ments made  on  the  subject,  that  it  likewise  acts  on  the 
soil.  In  the  autumn  of  1808,  we  spread  this  substance 
over  an  acre  of  land,  which  was  carefully  mariied  out  and 
sown  with  rye.  In  the  spring  of  1809,  white  clover^ 
intended  to  form  a  pasturage,  was  sown  on  this  fieid, 
which  was  considerably  impoverished;  this  clover  failed 
almost  everywhere,  excepting  on  the  acre  ameUorated  vrith 
gjrpsum,  where  it  was  so  thick  and  luxuriant  that  this 
spot  Was  eminently  distinguished  firom  all  the  surround- 
ing  land. 

We  have  already  stated  the  manner  in  which  gypsum 
acts  upon  the  soil.  In  all  probability  it  enters  into  a 
reciprocal  but  very  slow  action  with  the  humus.  This 
latter  substance  decomposes  the  acid  portion  of  the 
gypsum,  and  thus  produces  carbonic  acid,  or  some  yet 
more  compoimd  substance.  It  is  not  as  yet  known  what 
is  the  nature  of  the  matter  thus  formed,  and  in  all  pro- 
bability never  will  be,  on  account  of  the  rapidity  with 
which  it  decomposes.  It  is  probable  that  the  sulphur, 
thus  deprived  of  oxygen,  blends  with  the  lime  and  with  a 
portion  of  the  hydrogenated  carbon,  and  that  this  combi- 
nation produces  the  fetid  odour  which  is  disengaged 
when  gypsum  is  combined  with  substances  in  a  state  of 
putrefaction.  From  all  appearances,  we  are  led  to  believe 
that  this  carbonic  acid  and  its  new  combinations  are  pe- 
culiarly adapted  for  the  nourishment  of  certain  plants. 
Hence  it  happens,  that  the  effect  of  gypsum  is  propor- 
tionate to  the  quantity  of  humus  or  other  substances  in 
a  state  of  putrefaction  which  it  meets  with  in  the  soil  over 
which  it  is  spread. 

Gypsum  is  chiefly  used  in  the  cultivation  of  clover,  or 
other  plants  of  a  similar  nature,  and  sometimes  also  for 
vegetables.  As  it  is  productive  of  a  sensible  effect  on 
those  of  the  cabbage  land,  I  am  inclined  to  believe  that 
it  would  also  be  beneficial  to  rape;  but  I  do  not  think 
there  are  yet  on  record  any  well-attested  experiments  cal- 
culated to  demonstrate  the  truth  or  fallacy  of  this  suppo- 
sition. 
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Gypsum  ifi  used  both  in  a  calcined  and  an  uncalcined 
state,  without  the  eflfects  produced  by  it  appearing  to  be 
very  different ;  unless^  indeed^  a  heavy  rain  falls  imme- 
diately after  this  substance  has  been  spread  in  the  former 
state,  when  the  powder  will  be  agglomerated,  converted 
into  hard  stony  lumps,  and  rendered  wholly  inert.  The 
most  important  point  to  be  attended  to,  is  to  see  that  the 
g3rpsum  is  powdered  as  fine  as  possible ;  it  should  be 
literally  reduced  to  dust  if  we  would  have  it  productive 
of  the  most  beneficial  effects;  this  is  a  very  difficult 
matter  when  the  gypsum  has  not  been  calcined,  but 
gypsum  which  has  been  submitted  to  the  action  of  fire 
may  easily  be  reduced  to  powder. 

In  some  places  this  pulverization  is  effected  at  a  very 
small  expense  by  means  of  water  mills ;  but  in  situations 
where  no  such  mills  exist,  recourse  is  had  to  various  other 
contrivances.  The  gypsum  is  then  placed  in  mortars  or 
troughs,  and  pounded  with  pestles  or  other  instruments 
used  for  the  purpose  of  bruising  millet  or  making  oil  of 
rape,  or  broken  in  pieces  by  means  of  a  grindstone. 
When  it  is  thus  poimded,  it  is  passed  through  a  sieve, 
and  those  parts  which  do  not  appear  to  be  sufficiently  pul- 
verized, are  pounded  or  ground  afresh.  After  having  been 
thus  prepared,  it  must  be  kept  in  a  diy  place,  in  order 
that  it  may  not  absorb  that  humidity  which  would  tend 
to  restore  to  it  some  portion  of  its  former  adhesiveness. 

A  calm  day  should  be  chosen  for  the  purpose  of  strewing 
gypsum,  when  there  is  little  wind,  and  when  the  dews  have 
been  heavy ;  the  time  chosen  for  the  performance  of  this 
operation  should  be  late  in  the  evening,  or  early  in  the  morn- 
ing, especially  when  it  isusedas  adressing  for  clover,  because 
at  these  times  the  dew  on  the  leaves  of  the  plants  will 
cause  it  to  adhere  to  them.  This  kind  of  amelioration 
should  never  be  applied  in  windy  or  in  rainy  weather. 
Gypsum  seldom  appears  to  be  productive  of  more  bene- 
ficial effects  than  when  used  as  a  top-dressing  for  clover, 
the  vegetation  for  which  is  already  sufficiently  advanced 
to  enable  its  leaves  to  cover  the  soil;  this  operation 
ought,  therefore,  generally  to  be  performed  about  the 
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beginning  of  May.     Some  persons  have,  however,    de- 
rived advantage  from  strewing  it  over  the  young  clover 
plants  in  autumn.     It  is  not  unfrequently  used  as  a  dres- 
sing after  the  first  cutting  has  taken  place,  and  with   the 
view  of  accelerating  and  increasing  the  vegetation  of  the 
second ;  and  where  this  has  been  the  case,  the  seoond 
cutting  has  been  found  to  yield  far  more  than  the  first, 
and  which  it  would  not  have  done  under  other  circom- 
stances.     The  quantity  of  g}rpsum  requisite  for  an  acre 
of  land  varies  from  one  to  two  bushels.     When  it  is 
properly  pulverized  the  former  will  be  sufficient ;  but  if 
such  is  not  the  case,  a  larger  quantity  must  be  applied. 
All  the  experiments  which  I  have  yet  been  enabled  to 
make,  or  of  which  I  have  had  an  opportunity  of  watching 
the  progress  or  inquiring  minutely  into,   tend  to  con- 
vince me  that  gypsmn  is  productive  of  evident  and  bene- 
ficial effects,  unless  these  are  coimteracted  by  heavy  rains, 
variations  of  temperature,   or  some  negligence  or  in- 
accuracy   in    the    experiment.      I    do    not,    therefore, 
hesitate  to  recommend  the  use    of  this  substance  as 
a  means  of  increasing  the  vegetation   of  clover,   and 
rendering  it  both  vigorous  and  luxuriant,  wherever  it  is 
obtained  sufficiently  cheap  to  make  the  expenses  attendant 
on  an  amehoration  of  a  bushel  and  a-half  per  acre  not 
exceed  one  rix-dollar  and  eight  groschen,  or  five  shillings 
and  eight-pence  in  English  money.     If  the  land  is  in 
tolerable  condition,  although  not  excessively  fertile,  we 
may  expect  to  obtain  from  six  to  eight  quintals  of  clover 
from  it,  beyond  what  it  would  have  yielded  without  the 
intervention  of  gypsum ;  it  being  of  course  understood 
that  the  plants  were  pretty  thick,  since  gypsum  cannot 
create  them  where  they  do  not  exist.     If,  however,  there 
is  one  plant  on  each  square  foot  of  land,  the  efiect  of  the 
gypsum  will  be  such  that  at  the  time  of  flowering  the 
clover  will  completely  cover  the  soil.     But,  on  the  other 
hand,  should  the  clover  be  very  thick  and  the  soil  suffi- 
ciently rich  and  fertile  to  admit  the  plants  shooting  up 
luxuriantly  without   any  extraneous  aid,  a  dressing  of 
gypsum  would  only  produce  an  excess  of  vegetation,  and 
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tend  to  dispose  the  plants  to  rot ;  and  where  such  is  the 
case,  it  is  as  well  to  abstain  from  the  use  of  this  substance. 

All  the  experiments  that  have  hitherto  been  made  seem 
to  prove  that  gypsum  has  little  or  no  direct  effect  on 
gramineous  cereal  plants  when  spread  immediately  over 
them ;  but  it  is  the  unanimous  opinion  of  every  one  who 
has  had  the  opportunity  of  observing  this  point,  that  the 
stubble  of  a  clover  crop  which  has  been  dressed  with  this 
substance  produces  much  finer  cereals,  and  especially 
wheat,  when  turned  in  as  manure,  than  are  ever  obtained 
where  the  gypsum  has  not  been  used.  This  effect  appears 
to  have  been  produced  by  the  tendency  of  the  gypsum  to 
augment  the  vigour  and  succulency  of  the  roots  and  stems 
of  the  clover,  and  thus  to  increase  those  portions  of  its 
residue  which  this  plant  leaves  both  on  and  in  the  soil. 
It  is  a  well-known  fact,  that  the  vigour  and  fineness  of 
com  crops  succeeding  to  clover  is  always  proportionate  to 
the  vegetation  of  that  plant.  Thus,  then,  the  use  of  gyp- 
sum is  indirectly,  if  not  directly,  favourable  to  cereals ;  it 
is  also  productive  of  still  greater  advantages  by  the 
increase  of  fodder,  and  likewise  of  dung,  which  it  procures. 

This  species  of  manure,  whidi,  from  the  smallness  of 
the  quantity  of  it  that  it  is  necessary  to  apply  to  the  soil, 
may  be  procured  from  great  distances  without  much 
inconvenience  or  expense,  is  then  a  very  valuable  one; 
but  it  must  not  be  forgotten  that  no  effect  can  ever  be 
expected  from  its  application  to  exhausted  land. 

Gypsum  leads  us  to  speak  of  other  salts  which  may  be 
employed  for  the  purpose  of  ameUorating  the  soil.  But, 
if  we  except  the  residue  of  salt  works,  these  substances 
are  seldom  used  for  this  purpose,  on  account  of  their  being 
in  general  too  expensive. 

The  experiments  hitherto  made  with  regard  to  the  use 
of  these  salts  have  been  for  the  most  part  hmited  and 
partial.  Most  of  them,  and  especially  those  which  relate 
to  common  salt  (muriate  of  soda),  have  been  attended 
with  the  following  results  : — ^When  applied  to  the  soil  in 
too  large  a  quantity,  this  substance  has  completely 
.checked  vegetation ;  but  when  the  salt  has  been  washed 
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by  heavy  rains,  and  perhaps  partially  decomposed^  it  gives 
a  degree  of  strength  and  vigour  to  the  vegetation  of  the 
succeeding  years.    If  a  small  quantity  of  it  is  spread  over 
a  very  rich  soil,  the  effect  produced  by  it  is  very  sensible 
but  of  short  duration :  on  the  other  hand,  if  this  small 
quantity  is  spread  over  an  impoverished  soil,  no  effect 
whatever  is  produced.    This  mode  of  amelioroting  land 
is  therefore  seldom  practised  even  in  the  neighbomhood  of 
salt  mines,  where  it  can  be  procured  at  a  very  low  price. 
But,  on  sea  coasts,  the  effects  produced  by  salt  water  on 
vegetation  become  strikingly  evident :  this  is  the  reason 
that  salt  marshes  are  preferred  to  others  for  the  pasturage 
of  cattle.    The  grass  which  grows  on  such  places  is  eaten 
with  avidity  by  all  kinds  of  cattle,  whether  as  pasturage 
or  in  the  form  of  dry  fodd^ ;  and  it  is  peculiarly  wh(de- 
some  and  nourishing  to  them.    But  even  on  the  sea 
coast  the  salt  is  speedily  carried  away  from  the  soil  by 
rain  or  other  kinds  of  moisture :  indeed,  when  land  of 
this  nature  is  analysed,  few  vestiges  of  saline  matters  are 
to  be  found  in  it. 

The  experiments  made  with  regard  to  the  use  of  salt- 
petre (nitre,  or  nitrate  of  potassa),  employed  in  very  small 
quantities,  have  been  attended  with  much  more  evident 
and  sensible  results  than  those  arising  from  the  use  of 
common  salt :  but  in  ordinary  imdertakings,  this  substance 
is  not  available  on  account  of  its  being  so  very  expensive; 
nor  should  we  have  spoken  of  it  at  all  had  not  this  cir- 
cumstance  tended  to  demonstrate  the  fertility  of  those 
soils  which  spontaneously  produce  nitrate  of  hme.  We 
must,  however,  pause  to  observe,  that  many  soils  are  sup* 
posed  to  contain  saltpetre  which  really  do  not  possess  a 
particle  of  it ;  that  whitish  substance  which  is  observable 
on  all  soils  containing  a  considerable  quantity  of  mould, 
and  which  is  so  often  mistaken  for  sedtpetre,  is  neither 
more  nor  less  than  a  licAeft  (lichen  humomts)  which  such 
land  produces,  and  which  certainlv  is  a  proof  of  fertility. 
That  portion  of  saltpetre  which  the  soil  produces  spon* 
taneously  is  speedily  washed  away  by  rain  or  moisture ; 
hence  tins  sul^tance  is  rarely  found  when  land  is  analyzed; 


ON   MANUaiKO  THE  SOIL.  627 

it  is  much  more  frequently  found  in  the  plants  which  have 
sprung  from  such  land;  but  it  does  not  appear  to  form 
an  essential  portion  of  them,  but  rather  to  have  entered 
into  their  composition  accidentally,  and  to  exist  there  as 
a  foreign  body :  this  is  the  case,  for  example,  in  wild  beet- 
root. 

It  is  not  worth  while  to  enter  into  any  dissertation  on 
the  subject  of  the  neutral  salts. 

Latterly,  the  metalUc  salts,  and  especially  green  vitriol, 
or  sulphate  of  iron,  have  been  considered  as  well  adapted 
for  the  improvement  of  land.  There  was  a  time  when 
this  substance  was  regarded  as  exceedingly  prejudicial  to 
vegetation,  and  land  impregnated  with  it  was  justly  con- 
sidered to  be  sterile.  It  is  only  within  the  last  few  years 
that  theory  and  experience  have  combined  to  teach  us  the 
value  and  utility  of  green  vitriol.  When  the  importance 
of  oxygen  in  the  promotion  of  the  germination  of  seeds 
and  the  early  development  of  plants  was  first  perceived, 
it  was  deemed  possible  to  enclose  this  matter  in  oxides, 
acids,  and  acid  salts;  but  positive  effects  were  only 
obtained  from  those  oxides  and  acids  which  were  easily 
susceptible  of  decomposition,  and  allowed  their  super- 
abundant oxygen  to  disengage  itself.  After  having  made 
various  experiments  in  order  to  elucidate  this  point,  the 
influence  of  acids  and  of  acid  salts  on  the  germination  of 
plants  still  appears  to  me  to  be  very  doubtful. 

In  the  experiments  on  the  action  of  gre^i  vitriol,  or 
sulphate  of  iron,  dissolved  in  water  and  used  as  a  manure, 
the  results  appear  to  vary  exceedingly;  some  persons 
have  not  been  able  to  discover  that  it  produced  the 
slightest  effect ;  others  have  found  it  injurious :  while  a 
third  class  have  declared  that  they  have  derived  consider- 
able benefit  from  the  use  of  it.  In  most  of  those  experi- 
ments which  I  have  had  an  opportunity  of  investigating, 
the  quantity  of  this  solution  that  was  used,  and  the 
extent  of  land  watered  with  it,  have  been  by  no  means 
accurately  defined ;  it  is  nevertheless  very  important  that 
both  these  points  should  be  ascertained,  and  unless  we 
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are  aoqumnted  with  them  it  is  quite  impossible  to  explain 
the  causes  of  those  contradictory  results. 

Experiments  undertaken  by  accident,  and  which  tend 
to  determine  the  ameliorating  powers  which  some 
vitriohzed  fossils  possess,  have  given  to  this  subject  an 
importance,  in  a  practical  point  of  view,  which  it  would 
not  otherwise  have  possessed.  In  England  a  species  of 
peat  strongly  impregnated  with  vitriol  has  been  found ; 
and  in  Germany,  in  the  estates  of  Reibersdorf,  belonging 
to  the  Count  d'Einsiedel,  a  mine  of  highly  vitriolized  coal 
has  been  discovered,  both  of  which  substances  form  very 
active  manures  when  used  in  small  quantities. 

From  the  results  of  experiments  made  with  these  sub- 
stances,  it  appears  evident  that  vitriol,  when  combined 
with  coal,  exercises  a  powerful  influence  on  vegetation. 
Possibly  the  action  of  light  and  air  effects  the  decompo- 
sition of  the  sulphuric  acid,  the  oxygen  of  which  com- 
bines with  the  carbon  and  forms  carbonic  acid,  or  some 
other  substance  equally  favourable  to  vegetation.  Nor  is 
it  altogether  improbable  that,  by  means  of  the  hydrogen 
which  is  imited  with  the  coal,  the  sulphur  and  the  coal 
itself  enter  into  combination,  and  contribute  to  accelerate 
and  strengthen  vegetation.  Pure  green  vitriol,  or  sul- 
phate of  iron,  can  combine  in  the  same  manner  with  the 
humus  which  it  meets  with  in  the  soil,  and  is  then  pro- 
ductive of  the  most  beneficial  effects.  Further  light  must 
be  thrown  on  this  subject  by  the  medium  of  patient  in- 
vestigation and  carefully  conducted  experiments,  ere  we 
can  venture  to  determine  whether  this  substance  is  really 
capable  of  ameUorating  land,  and  in  what  proportions  it 
should  be  employed. 

The  great  and  incontestibly  good  effects  resulting  firom 
the  use  of  coal  and  peat  impregnated  with  vitriol,  ought 
to  induce  all  persons  to  have  it  in  their  power  to  dig  in 
search  of  these  substances,  and  to  use  them  for  the  ame*^ 
lioration  of  land. 

When  vitriohzed  coal  is  used  as  a  manure,  it  is  first 
reduced  to  powder,  and  then  spread  over  the  land  after 
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the  last  ploughing  or  sowing,  but  not  buried.  Tile 
quantity  of  this  substance  applied  to  the  land  must  be 
regulated  with  the  greatest  circumspection  and  care. 
When  used  too  plentifiilly,  it  is  injurious ;  and  if  it  is  suf- 
fered to  remain  on  the  soil  in  heaps  only  for  a  few  days, 
evei7  trace  of  vegetation  disapplU  for  several  yeL 
from  the  spots  where  such  heaps  have  stood.  It  ought, 
therefore,  only  to  be  unloaded  on  the  roads,  or  on  the 
edges  of  land  where  little  or  nothing  is  sown.  When 
the  soil  is  of  an  argillaceous  or  calcareous  nature,  from 
30  to  36  bushels  per  acre  may  be  applied  to  it ;  but  not 
more  than  from  15  to  1 8  bushels  must  be  bestowed  on  a 
calcareous  soil. 

The  question  of  the  ameUorating  or  non-ameUorating 
effects  and  properties  of  acids  is  a  theoretical  rather  than 
a  practical  point,  since  it  rarely  happens  that  we  are  aWe 
to  make  use  of  these  substances.  Nevertheless,  we  will 
pause  to  make  a  few  remarks  on  this  subject. 

In  theory,  the  use  of  adds  has  been  recommended  for 
the  purpose  of  ameliorating  the  soil  on  account  of  the 
oxygen  they  contain,  which  is  in  itself  highly  favourable 
to  vegetation ;  the  fact  that  their  decomposition,  when  in 
the  soil,  is  too  independent  of  external  causes,  appears  to 
have  been  wholly  overlooked. 

Those  experiments  which  have  been  made  with  acids 
have  been  attended  with  very  contradictory  results :  it  is 
astonishing  that  the  talented  men  by  whom  they  were 
conducted  should  have  omitted  to  inform  us  of  the  nature 
and  composition  of  the  soils  to  which  they  appUed  the 
acids.  Various  accessory  circumstances  tend,  however, 
to  iaduce  the  belief  that  it  was  only  on  calcareous  soils 
that  sulphuric  acid  was  productive  of  beneficial  ^ects, 
and  this  was  the  only  acid  with  which  experiments  were 
made ;  its  good  effects  are  easily  explained  by  the  fact, 
that  on  land  of  this  nature  sulphuric  acid  produces  gyp- 
sum,  and  causes  the  evaporation  of  the  carbonic  acid. 
Those  soils  to  which  it  was  prejudicial  doubtless  contained 
little  or  no  lime. 

Lastly,  we  must  not  omit  to  notice  ashes  as  being  one 
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of  the  most  active  manures,  as  well  as  one  which  is  very 
frequently  used.  When  thoroughly  burned,  ashes  are 
composed  of  earths  and  potash,  to  which  are  sometimes 
added  metallic  oxides  and  different  salts.  Lime  is  alwsjrs 
the  predominatinff  earth  which  enters  into  their  composi- 
tion, even  when  the  plants  whence  they  are  derived  have 
not  sprung  from  a  calcareous  soil. 

It  cannot  be  denied  that  potash  contributes  greaily 
towards  the  amelioration  of  land  by  its  decompoaing 
power ;  but,  in  general,  ashes  are  not  used  untd  they 
have  been  lixiviated;  notwithstanding  whidi,  they  are 
still  productive  of  considerable  effect,  although  not  so 
great  as  would  have  been  derived  from  their  use  if  they 
had  not  been  submitted  to  that  process.  Ashes  must 
contain  some  peculiar  and  hitherto  undiscovered  matter, 
which  gives  to  them  an  action  so  much  more  efficacious 
than  that  of  an  equal  quantity  of  the  same  earth  whidi 
they  contain,  and  taken  in  another  state.  It  is  possible 
that  some  portion  of  vegetable  life  remains  in  them  which 
we  are  unable  to  appreciate  or  discover.  A  drcumstance 
which  seems  to  tend  greatly  to  the  support  of  my  opinion 
is,  that  it  has  been  everjrwhere  observed  that  ashes  re- 
sulting from  the  combustion  of  a  slow  fire,  and  whidi 
have  been  formed,  as  much  as  possible,  away  from  all 
contact  vidth  the  atmosphere,  constitute  a  much  more 
efficacious  manure  than  those  resulting  from  a  fierce, 
quick  fire. 

In  order  to  render  ashes  which  have  not  been  lixiviated 
more  active,  they  are  sometimes  mixed  with  recently  cal- 
cined or  pulverized  Ume ;  and  these  substances,  after 
having  been  carefully  mixed  together,  are  slightly 
moistened.  By  means  of  this  process,  the  potash  con- 
tained in  the  ashes  is  rendered  caustic.  A  small  quantity 
of  this  mixture  is  used  as  a  dressmg  for  clover ;  in  paring 
and  burning,  also,  a  littie  lime  is  generally  mingled  with 
the  ashes  of  the  turf. 

Although  this  may  appear  to  be  the  proper  place  for 
entering  into  a  consideration  of  the  operation  of  paring 
and  burning,  we  shall,  nevertheless,  defer  all  mention  of 
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it  until  we  come  to  treat  of  tillage  generaUy^  to  which 
division  it  certainly  bdongs. 

Of  all  the  lixiviated  ashea  that  are  used,  the  refiuie 
ashes  of  Ueachers  and  soap-boilers  are  generally  pre« 
ferred.  These  contain  only  a  small  quantity  of  potash, 
but  are  mixed  with  lime,  and  not  unfirequently  with 
gelatinous  portions  of  the  residue  of  the  melted  fat  and 
other  substances  used  in  the  manufiacture  of  candles  and 
soap.  It  not  unfirequently  happens  that  soap  manufac** 
turers  mix  the  sweepings  of  their  houses  and  yards  with 
the  ashes ;  but  this  does  not  tend  to  improve  them.  The 
excellent  effects  resulting  from  this  species  of  manure  are 
now  so  well  knowiii  that  it  is  eagerly  bought  and  carried 
to  immense  distances ;  but  not  more  thm  twenty  years 
have  elapsed  since  it  was  thrown  away  as  rubbish. 

This  ^d  of  manure  is  usually  devoted  to  meadow-land. 
The  ashes  are  spread  over  the  turf;  whence^  in  a  very 
short  time,  they  cause  grass  or  the  varieties  of  clover  to 
appear,  and  replace  the  moss  or  stunted  grass  which 
previously  grew  there. 

Nor  are  these  ashes  productive  of  less  beneficial  effects 
on  arable  land^  onlv,  like  all  other  manures  of  a  similar 
nature,  care  must  be  taken  that  they  shall  be  intimately 
and  completely  blended  with  the  soil ;  and  to  effect  this, 
they  must  be  only  superficially  buried  at  first,  in  order 
that  the  harrow  may  reach  and  distribute  them.  The 
quantity  usually  allowed  for  an  acre  of  land  is  eighteai^ 
twenty,  or,  at  most,  thirty  bushels  spread  equally  over  it. 
There  are  places  in  which  agriculturists  do  not  scruple  to 
pay  fi*om  five  to  six  nx-dollars  (21s.  8d.  to  25s.  6d.)  for 
an  amelioration  of  this  nature  |  but  in  other  districts  it 
can  be  procured  at  a  much  cheaper  rate. 

It  is  not,  however,  productive  of  its  most  beneficial 
effects,  unless  the  land  to  which  it  is  applied  be  thoroughly 
impregnated  with  stable  manure:  on  an  impoverished 
soil,  it  seldom  answers  the  expectations  of  those  who 
make  use  of  it.  This  accounts  for  the  fact  that  the 
practice  of  using  this  substance  is  held  in  the  highest 
estimation  in  those  places  where  land  is  kept  in  pretty 
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tolerable  condition.  Its  effects,  too,  are  then  hr  more 
durable.  Many  persons  assert  that  they  are  perceptible 
for  ten  or  twelve  years;  but  such  is  not  the  case,  as 
^enekendorf  justly  obsenres,  unless  the  land  is  manured 
afresh. 

In  places  where  there  is  a  superabundance  of  wood,  and 
where  the  demand  for  this  substance  is  so  small  that  the 
most  profitable  use  which  can  be  made  of  it  is  to  subject 
it  to  incineration,  in  order  to  obtain  potash  fix>m  it^  the 
residue  resulting  from  this  operation  may  be  used  vrith 
the  greatest  advantage  for  the  amelioration  of  land,  and 
the  benefits  thus  obtained  are  often  so  great  as  to  oov^ 
the  whole  of  the  expenses.  These  ashes  are  carried  to 
soils  which  have  been  repeatedly  ploughed,  or  are  used 
to  accelerate  the  amelioration  of  newly-tilled  forest  land. 
Every  farm  possesses  some  portion  of  lixiviated  ashes ; 
and  however  small  this  portion  may  be,  it  is  still  worth 
while  to  preserve  it.  If,  as  is  generally  the  case,  the 
ashes  are  thrown  together  in  a  heap  on  the  dung-hiD, 
they  are  productive  of  little  or  no  good,  because  they  do 
not  produce  all  the  benefit  of  which  they  are  susceptible, 
unless  spread  thinly  and  evenly  over  the  soil.  H^e,  on 
the  contrary,  they  would  be  amassed  together,  and  likdy 
to  destroy  the  vegetation  on  those  spots  with  which  they 
came  in  contact. 

Not  only  do  peat  ashes  differ  essentially  from  wood 
ashes  in  containing  little  or  no  potash,  but  the  constituent 
parts  of  ashes  resulting  from  varieties  of  peat  are  like- 
wise very  dissimilar.  Lime  generally  forms  the  chief 
constituent  of  these  ashes,  provided  that  the  peat  from 
which  they  are  obtained  does  not  contain  too  large  a  por- 
tion of  sand.  This  lime  exists  in  the  form  of  a  car- 
bonate, or  in  conjunction  with  sulphuric,  phosphoric,  and 
acetic  acids.  It  is  usually  combined  with  a  considerable 
portion  of  oxide  of  iron,  and  sometimes,  also,  of  sulphate 
of  iron,  when  this  latter  substance  has  not  been  decom- 
posed by  the  intensity  of  the  fire. 

The  differences  wluch  are  observable  in  the  properties 
of  peat  ashes  regarded  as  a  manure,  probably  arise  from 
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the  variations  which  exist  in  the  nature  of  the  constituent 
parts  of  peat  itself.  There  are  as  yet  so  few  well  au- 
thenticated experiments  on  the  nature  of  peat  ashes,  or 
carefully  investigated  analysis  of  them  made  with  refer- 
ence to  their  amehorating  qualities,  that  nothing  positive 
can  be  said  on  the  subject.  It  has  everywhere  been 
found  that  light  friable  ashes  are  productive  of  more 
beneficial  efiects  than  those  which  are  heavy,  doubtless 
because  they  contain  less  silica.  Some  persons  prefer  the 
white  ashes,  others  the  grey,  and  others  those  which  are  of  a 
reddish  hue :  this  latter  colour  arises  from  the  presence 
of  oxide  of  iron.  I  have  seen  more  harm  than  good  re- 
suiting  from  the  use  of  peat  ashes  of  a  red  brown  hue, 
which  contained  a  great  deal  of  iron,  and  also  of  silica, 
and  am,  therefore,  inclined  to  beUeve-*at  any.  rate,  until 
farther  experience  shall  convince  me  to  the  contrary— 
that  oxide  of  iron  is  not  productive  of  beneficial  effects 
on  vegetation.  This  point,  certainly,  is  well  worthy  of 
investigation,  especially  in  those  countries  where  a  great 
deal  of  peat  is  burned.  This  species  of  ashes  is  the  more 
frequency  used  as  manure,  in  consequence  of  there  being 
no  possibility  of  applying  it  to  any  other  purpose. 

But  in  some  parts  of  England  and  of  Holland,  peat  is 
burned  expressly  for  the  purpose  of  making  use  of  its 
ashes  in  the  amelioration  of  land.  Considerable  extents 
of  marshy  land  are  devoted  to  the  growth  of  peat. 
Kilns  or  furnaces,  constructed  of  stone  or  clay,  are  built 
near  to  these  places,  at  the  bottom  of  which,  on  the 
grating,  a  layer  of  dry  peat  is  laid  first,  which  is  suc- 
ceeded by  a  layer  of  peat  in  the  state  of  moisture  in 
which  it  is  taken  fi*om  the  marsh.  The  undermost  layer 
is  then  set  on  fire,  and  its  heat  speedily  dries  the  one 
above  it,  and  causes  it  also  to  ignite ;  so  that  after  the 
fire  is  once  permanently  kindled,  it  can  be  kept  up  with- 
out the  necessity  of  adding  more  dry  peat.  The  com- 
bustion is  never  suffered  to  proceed  too  rapidly,  because 
it  is  well  known  that  the  ashes  lose  much  of  their  ame- 
liorating properties  when  the  peat  has  been  too  rapidly 
consumed.    The  ashes  are  wiwdrawn  from  beneath  the 
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ffrating,  and  thus  the  process  ooes  <m,  and  with  it  the 
formation  of  fresh  ashes ;  while  uose  that  have  been  pro- 
duced are  carried  away. 

Latterly,  so  great  a  virtue  has  been  attributed  in  EngJand 
to  the  action  of  ashes,  that  agriculturists  have  been  advised 
not  only  to  bum  the  stubble  which  is  left  on  the  groond 
after  the  com  has  been  reaped^  but  also  to  strew  the  whole 
of  the  straw  over  the  soil  and  destroy  it  by  oombnatkni. 
hi  support  of  this  advice,  en)e]inient8  have  been  fazoo^t 
forward  to  prove  that  much  greater  benefits  have  been 
thus  derived  ftom  the  straw,  than  it  would  have  produced 
if  mingled  vrith  the  dung.    We  shall  not  enter  into  any 
discussion  vnth  respect  to  the  merits  or  demaits  of  this 
theory;  because  it  can  only  be  applicable  to   oertaiii 
peculiar  circumstances  and  to  very  fertile  soils.     The 
practice  of  setting  fire  to  the  stubble,  which  for  this  piV' 
pose  is  left  very  long,  is  much  followed  in  Hungary,  in 
districts  where  the  soil  ii  very  rich. 

The  residue  of  salt*workS)  and  the  sediment  whidi 
settles  in  or  attaches  itself  to  the  sides  of  coppers  or 
boilers,  which  matters  are  often  mixed  with  ashes,  may 
be  classed  among  the  number  of  very  active  manures. 
Agriculturists  eagerly  purchase  these  substances^  and  not 
unfrequently  at  a  very  high  price.  The  sediment  of  large 
coppers  or  boilers  is,  for  the  most  part,  composed  of 

Spsum;  sometimes,  however,  it  contains  a  little  salt 
any  persons  prefer  it  to  gypsum ;  while  others  do  not 
attribute  an  equal  value  to  it. 

Agriculturists  have  been  firequently  led  away  and  de- 
ceived by  wonderful  accounts  of  various  salts,  which,  if 
employed  in  ever  so  small  a  quantity,  were  to  pro* 
duce  miraculous  effects.  These  offsprings,  however,  of 
quackery  and  an  excessive  love  of  gain  are,  happily  for 
us,  rapidly  losing  ground.* 

But  I  must  not  be  understood  to  confound  those  arti- 
ficial compositions  of  gypsum,  oxide  of  iron,  common 
salt,  &c.,  and,  amongst  others,  the  valuable  essays  and 

*  Not  80  III  this  country.    "  New  manures'*  were  never  so  numerous  as  at 
the  preietit  time. 
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recommendatioBs  of  Lampadius  Freyberg  ('' Leipsicher 
Eoonoiuishe  Anzeigen  Michaelis/'  1806.  A.)  with  those 
ridiculous  inventions ;  for  these  are  used  in  suitable  pro- 
portions, and,  not  like  the  miraculous  salts,  in  quantities 
not  exceeding  a  few  ounces  or  pounds  per  acre. 

There  does  not  appear  to  be  the  least  doubt  that  by 
using  successively  and  appropriately  warm,  active,  animal 
manures,  durable  and  refreshing  vegetable  matters  and 
ameliorations  composed  of  mineral  substances,  which 
accelerate  decomposition,  that  by  successively  bringing 
into  action  one  or  other  of  the  d^erent  varieties  of  each 
of  these  species  of  manures,  a  greater  amount  of  pro- 
duce may  oe  obtained  than  if  one  kind  only  were  used. 
But  in  order  to  obtain  this  success,  attention,  doubtless, 
must  be  paid  to  the  order,  proportion,  and  period  which 
best  agrees  with  the  nature  of  the  soil,  the  condition  in 
which  it  is,  and  the  number  of  crops  it  has  borne  since 
last  ameliorated.  In  many  countries,  certain  positive 
rules  have  been  laid  down  with  regard  to  this  subject ; 
but  these  rules  want  practical  and  fundamental  utility. 
Theoretically  speaking,  nothing  more  can  be  said  on  tlus 
subject  than  we  have  already  advanced,  because  we  look 
in  vain  for  positive  and  well  authenticated  experiments 
calculated  to  remove  our  doubts.  There  is  a  wide  field 
open  to  the  researches  of  the  chemist  and  scientific  agri- 
culturist; and  it  is  to  be  hoped  that  the  direction  of 
a  patient,  scientific,  and  accurate  investigation  to  this 
subject,  will  not  fail  to  produce  new  and  important  dis- 
coveries, which  will  teach  us  how  to  apply  all  those  sub- 
stances with  which  we  are  furnished  by  nature,  so  as  best 
to  attain  the  end  for  which  they  were  bestowed,  namely, 
the  multiplication  of  Uving  beings,  and  of  the  comforts 
and  necessaries  of  life. 

Since  Nau  Reissert  and  Seitz  have  opened  the  Usts  in 
the  "  Annals  of  Agriculture'*  ("  Annalen  des  Ackerbau," 
vol.  ix.  p.  210),  we  may  venture  to  hope  that  new  expe- 
riments will  soon  determine  how  far  certain  species  of 
manures  are  suitable  to  certain  plants,  both  as  regards 
their  influence  on  the  abundance  and  quality  of  the  pro- 
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duce.  All  that  is  at  present  known  on  this  subject  vnU 
be  narrated  when  we  come  to  speak  of  the  cultivation 
of  each  separate  kind  of  produce. 

An  agriculturist  who  has  at  his  disposal  those  kinds  of 
manure  which  are  not  in  general  use,  and  who  knows 
how  to  employ  them  properly,  may  venture  to  deviate 
from  that  straight  path  which  a  person  who  cannot  pro- 
cure these  substances,  or  does  not  know  how  to  use 
them,  must  tread  without  swerving.  By  means  of  this 
variety  of  manures,  the  former  may  adopt  a  system  of 
cultivation,  a  rotation,  or  succession  of  crops  bett» 
adapted  to  the  circumstances  and  the  demands  of  the 
passing  hour,  or  to  his  own  convenience,  than  that  which 
he  would  otherwise  be  compelled  to  follow.  When  he 
can  obtain  street  mud,  or  sweepings,  the  residue  of  some 
manufacture,  or  a  supply  of  rich  mould,  he  will  be  able 
to  save  the  stable  manure,  and  perhaps  diminish  the  ex- 
tent of  land  devoted  to  the  purpose  of  raising  fodder. 
Gypsum  preserves  to  naturally  rich  lands  the  capability  of 
producing  clover  for  a  considerable  period,  provided  that 
the  soil  is  not  too  deeply  ploughed. 

But,  on  the  other  hand,  those  agriculturists  who  do  not 
possess  such  extraneous  means,  must  not  allow  them- 
selves to  be  tempted  to  imitate  their  more  fortunate  neigh- 
bours, or  strive  to  emulate  the  brilliant  success,  with  the 
causes  of  which  they  are  too  frequently  unacquainted. 
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IX.  ON  THE  USB  OF  CRUSHED  BONES  AS  A  MANURE,    mo.  3rd  Edit.  t*. 

X.  ON  INCRBASINO  THE  DEPTH  OF  SOILS.    8to.    It.M. 

XI.~-ON    INCKKASING  THE   DEUAND  FOR  AGRICULTURAL   LABOUR. 

XII.-ON   THE   ADVANTAGES  OP  RAILWAYS  TO    AGRICULTURE,    ind 
Bdtt.    Sto.  U.Sd. 

Xltl.-ON  THE  USES   OF  SALT  FOR   AGRICULTURAL  PURPOSES.     Srd 
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S  A  MANURE.    Bva.  It.  U. 


Fann  Buildings  of  every  deBcription,  whether  T\ 

without  lire  heat.  Insured  at  3s.  per  cent.,  with  cert 

No  charge  for  Polidea  remored  from  other  office 

No  chaige  made  for  Policies  on  Panning  Stock, 

of  pnqwrty  at  or  above  300/, 
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Cbf  ^rmf r's  almanac  an6  CalwiUar, 

For  IMI,  IMS,  IMS,  18(4.   300  paget,  l(.    ConIln<wd  Anmully. 
d  Vol.  liConruninE  IMI,  IMS.  IMl,  lail  is-ll,  llmo,  boondia  cl<)tk,<«.  ( 

By  CUTHBBRT  W.  JOHNSON,  ESQ.,  F.R.S., 


WILLIAM  SHAW,  ESQ.. 


PUBUC  NOTICES  OF  "THE  FARMER'S  A1,MA; 
THE  \KAR3  1F49-9. 


r.  RiDawAT,PimiliUi'. 
•  RBCE[VE1>  DUKIKG 


f  rmt  niMd  of  mfarmftCion  on  everything  relelinz  to  the  rreil  punult  in  ^1 

■re  all  eDg*rBi."—Sptcct  gf  Lird  Cl-arienat  at  tMe  i^lng  t/ lit  TVIamart  Agn- 

IHlH-ral  ftocfttr.     Oct.  adIA,  1B41. 

"  The  BocietT  twd  felt  liseir  indebied  lo  tbe  publiihen  and  niUHin  of  ■■  neencnt 
llnle  book,  Ibe  -<  Pmrnwr'a  Almiiuc."  bj  Mr.  Cuthbert  Jahnton  moA  Ut.  Sbum  :  ihI 
a>  Ibe  Cammiile*  prtrnded  a  copf  to  cacli  Mtmber  oT  the  Society  laii  year,  id  tier 
har«  reaolved  roproride  them  afain,  knowing  tfaattheaanplfln^af  Ibni  bad  been 
well  nceiied."— Ji|H«*  of  J.  U.  U.  Falet,  Stq.,  at  Iki  MttUng  *f  Ikt  BttKmnrt 
AeritMllunil  KnMr,  Nn.  1841. 

"  I  liive  dnulalal  tlioac  exoellent  pubUutlonm  the  '■  Funien-  Almuae,'  b}' 
JohiuoTi  ud  Sliaw,  and  the  '  Faimer'a  Maguine."  anil  Ihey  huve  t>«u  cxlmairelr 
read,  lltsnot  paaaible.perhaiM.ror  plain  bnoert  to  bwome  expei4en»d  uriealunl 
chomlpta,  but  tViey  mlKbt  make  a  be^finnlng.  and  be  would  ■^wfiiill}'  vmae  Umd 
(o  explode  old  Kr«Qci»  Moore,  andreud  the  "Fanneu'  Altnanae,"  eaotalnlns  itdbc- 
-^atlon  oT  reaterday,  Hnd  of  the  nLmoat  Talne."— S^nnl  of  On  Rn.  C.  It^rA 

'TantfOardiliidi.lotlt  Miatberia/lhiEaitltmnaM  ...-.._ 


-  H*  Bmd  so  U)*  «tt«iitl0B  of  tbs  meeting  Ou  adnntuH  of  the  lUotnieiit  aTHem  ln]Z*^U  IL 

knd  oTKlMippoitlDg  lndutilsl  Hhoola  1  nrcngttunlni  til*  maub  bf  miie  fbrdble 
qaoUtkoH  ftom  Um  new  nnmbsr  of  '  Jotuuoa  utd  3biw^  Funei'e  Alnuuuc.'  "— 

"  Oftbo  nnmbar  fer  ttaaoomlu  rear,  It  if  qtdla  niacleiit  to  Mr  tbatltli  eren  _ 

nperiortatlaTaiyexM^eiit  predSonan.''— floi^pMJn  Olnwdi,  Nor,  I  US.  Kb.  hi..™ 

^MoAnurouitittobewfl&MUtMipubUutiiia.    It  linpletewlr- — ■— "- 
nistl(».    Tka  pnoa  of  tb»  mrt  If  UitU  mon  than  utounal."  — 
Nor.  4,  IHl. 

"  Ad  lauDtnae  inumut  of  Taallf  TiloaUa  iBfematlan.  uaeOoal  and  tb 
of  ereiT  d^  ttfe  nnd  importaitoe.'' — Ctouwifir  Jatmul,  Hot,  t,  lU}, 

**  It  oootilnf  benntlfnllr  eseontad  angraTtiigf  of  To  of  tin  ben  Aplcnltnnl  Im- 
plenMDti."— All.  Out.  v,  184). 

"  Tbcn  If  astnel;  ■  aaUeot  (hat  If  VktHj  to  ooenr  to  men  eannd  In  scUve  hof- 
baadiT,  Id  whkb  xoine  rduble  tnlbniutloii  mar  iKt  be  obulnid  dt  raferoiiK  to  Ihlf 
book."— JrUfJ  Mtnvr.  Nor.  IMS. 

-  Thlf  feemf  to  Uf  to  ba  ao  exoeUant  mrit.  It  eontaliu  a  prodlglDiu  qnaiiUt)'  of 
tnftnnathn  00  creiT' iBltleEt  IntenetlDStoOumen  In  pmlJeauu',  in  addllloii  to  the 

-»'  vhich  fin-nu  the  tobttanoe  of  alniuiaoi  Ibc  the  pnbllo  In  general."— Am^iry 

"imNoT.  1G,1S»8. 
r  nmnben  oT  the  '  Farmer'f  Alnunae'  bars  been  iisoed,  BJid  tbrm  the  Ai¥t 
,    Itt  pa  I  uiiicb  lueflil  u  ' 


na  oftbe  matber.   TUa  department 

the  tnleUigiBnce  la  not  origlDal,  It  it  derl. 

BhwmibieBar  nitonlktaandemincDtip  ._ 

DleulnslT  dlTenUV  the  drier  detail*.    One  of  the  moat  elaborate  and  oaenil  ponloni 
of  tbawork  ii  ■  complete  11M  of  atl  (he   Fain  and   Markela  of  Grat  Britain  and 
Ireland.    Eicellenl  tbelr  Almanac  <■.■'— Qiur.  /htk.  «r  A^e.  ant  nam.  <if  ihi 
HlaSlanil  Sbi..  Dtc.  Uf.  IMl. 
■'  In  truth  it  hai  matter  taSdeat  to  fill  a  TOlame.  "—Bntn-  FIjiHs  Pati,  Urn. 

"  A  work  that  not  onir  contain*  all  (bat  the  agrlcnltnrlit  re^nirea,  bnt  mach,  if  not 
all.  tbit  ererr  man  otbaiineaaongtallo  be  made  acquainted  wi'"-  '■     *■ — '-    ■" — 


"Once  more  we  conUally  recommend  (hi*  Annual  to  our  fiuming  tiienda.    II  it  ^nA  |,a_ 

iullnitelTBupertorta  anTthinc  of  (be  kind  ercr  betbre  pnbliabed.    Ic  taibeauihon  „       ■  „ 

ifaoch  pnttUcationa  aa  tbne  wbo  aro  the  trae  ■  &nuer'>  Menda.' "-if.U  RecMng-  CSpecuUr 

*o»,W«..  1M*,I»«.      ^_    -,^      „              .    ,      ,                  ...  n  by  the 

•Mt  coDialna  a  vati  variety  of  infonnatlon  on  fjmcnltnr*!  concern*,  and  minute  J™,    .„  j 

dlr«tio.>a  for  «[ricaltnri.la.''-C*«<«r  CdwmX.  ^m.  laih,  IMS.  ^.  »?1 

"lliii  It  a  verr  complete  and  moat  uieful  publication,  containing  a  Tahety  of  e  in  toe 
detail*  naatUl  to  all  claaaea. "-»''"< /■('(rwW'ii.A'.n'.  171*,  1S43. 

*'  It  irwla  of  almoat  everything  In  which  the  fcrmer  la  peculiarly  lalareated— of  .,„_  ,■_ 

^  SSr.  diaeaae.  of  alt'le.  wricnJ.ur.1  implemeut^  &c   «,do(  aU  legal  en«:t.  ^"^'^ 

menu  alfectlne  aurknltuie.' •—»"(»  Re/armtr.  Nn.  19(*,  iwa.  lllfed  the 

'■(iood  a*  waa  the  edition  of  Ibii  Almanac  pnbUabed    la*t  year,  thia  la  a  dedded  n«  ™n 

iTnBtoremBnt,  and  an  excellent  flreaide  companion  to  the  &rmer.^'-CaMM^  la-  "ST  ™" 

dimaitrnt.    Set.    mK   IMS.  Stock  18 

■'  ThIa  (a  the  beat    Almanac  fbr  Agrlcullmiita  wltli  nhich  ire  are  acquainted."—  ftU  as  to 

^■ne   'ftimw^lB  Abnanac'   of  the  year  11 

uragricaltnralrmder*."— £d«»I«rJf«r«arii.  ' 


Fairn  Biuldings  of  every  deecription,  whether  Tile 
nithout  fire  heat,  InHured  at  3b.  per  cent.,  wiA  certai 

No  chai^  for  Polides  removed  from  other  oflices. 

No  chaige  made  for  Policies  on  Farming  Stock,  c 
of  property  at  or  above  300/. 


Xvm-THE  IMPLEMENTS  OF  AGEICnLTURE. 

BY  J.  ALLEN  RANSOMB. 


HML 


ten,  B*|. 


XIX.— THE  NATURE  AND  PROPERTY  OF  SOILS, 

Br  JOHN  HURTON. 
Price  IDt.   Fonrtli  Edition,  enlarged. 

Of  thl*  vorii  I>r.  BucU*nd  obMrred  at  the  HeeUng  of  the  EngUih  i 

Socirti  at  OxfiHil, "  tliat  no  person,  however  »ni»ll  Ills  lenure,  ir' ■' 

tlie  price,  (hould  be  wltliout  lir,  U<«ti>a't  book." 
New  Edition.    Now  T«ad)r.  with  muiy  Coloured  Plates,  after  Natnn,  prlct  Mi.  clMh 
boardi,  Ibrmlng  one  volume,  octavo, 

XX.— SINCLAIR  ON  THE  GRASSES, 

to  which  la  added,  ftw  the  lint  time. 

-THE   WEEDS   OP   AOfilCCLTURE.* 

Br  Mr.  SmCLAtR   and    Hr.   HOULDITCH. 


This  darirable  Tolomc  contaliu  an  Aocoanl  of  all  the  Eiperii — 

Abbey  Iv  Ur.  Sinclair,  onder  the  direction  of  II1>  Grace  the  l>tike  of  BediOrd 

-*  -*--■ — '—  ofTeaii.  M  to  ' 

indofSo"--^ 


tried  at  Wohnni 
of  BediOrd  at  an 

J ,-  _  qualitlea  of  eaidi 

kind  of  Soil  and  Fuipoee  each  waa  beat  adapted. 


jruttenlar  gnat,  and  aliowiiig  I 

ON  THE  ADVANTAGES  OF  BONES  AS  A  MANURE. 
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Farai  Buildings  of  every  dcBcriptio 

without  fire  heat.  Insured  at  38.  per  a 

No  charge  for  Polidea  remorea  froi 


1,  whether  Tile, 
„»..»,..  ^^  -.^i  .^^^  _  „„  ™,  .^nt.,  with  certain 

No  charge  for  Policiea  remorea  from  otlier  offieee. 

No  charge  made  for  Policies  on  Fanning  Stock,  or 
of  pnpvity  at  or  above  300/, 


XXL-ON  MANGEL  WURZEL  AS  A  FALLOW  CROP. 
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XXU^A  POPULAR  TREATISE  ON  AGRICULTURAL 
CHEMISTRY. 

iDtanded  fbr  tba  Ch  of  Uie  Fnedeil  FaraMff. 

fir  CHABLE8  BQABEY.    FtlceSj. 

-  The  wrjler  of  U)l>  lltUe  mrk  hu  noccHliicI,  with  grot  iklU  tuA  tiOitj.  In  rimpIT 

fylnf  ft  iDtiJect  ifcnenllr  ocuuidend  loonbHtnue  fbr  a  lu^  portlcHi  of  Urn  m^ — '~" 

Rml  bodr Thl>  populftr  vork  hu  mr  hJKhest  comiiHT 

rieemluf  it,  ■■  vre  do,  wotUit  m  pUce  m  everr  llbrarj  la  the  kLudoou'- 
rmnuA  3/agiHiMa,  Jos.  1*44. 

XXIIL-MAIN'S  YOUNG  FARMER'S  MANUAL. 

StHnring  the  Pnetlae  ud  Prlndplesof  Acricultnnuapplleibleto  Tnnip 


naefhl  Uule  book  ahould  be  nreflilly  pemied  bj  ctrj  ^ 
D  the  lint  prloclpla  of  AgrienltDR  li  an  object.  Had  tboH 
oiuutot  fjul  to  ftcqulra  jaaoy  lucfuL  hintjt.'* 


niDltrated  wjth  min^  Explanitorr  Plata.    Prioa  fit 

xxrv.— MAI^'s  planter  and  pruner's  assistant. 

Glrlug  eroT  POitible  Inntmctloo  fbr  the  Plantliig,  Rearing.  Pranbig.  iBd  gtotni 

lUDinunent  of  eieiT  kind  uf  Forest  Tree :  Kith  Fnetfcal  HbiB  on  tht 

Oholee  of  Soil,  Sllnatlon,  to.  An. 

"  A  moet  important  Work,  and  worthj  avety  landovus^i  attenHm.  aod  wvBliI  he 

advanugtoiulr  pl*«d  111  the  baadi  of  ever/  BaiUiraiid  Woodman  la  Ibe  Uufdon.' 

XXV.— MAIN'S  DOMESTIC  POULTRY. 

Third  Edition,  t. 

Coopa,^! 

A  PiwUcal  Treatlie 

I'oultiy,  preierratluii  uf  Eu'iia.  &c. 

Ur-vl>cdaiid.u.ii.o.L-<.. 

XXVI.— THE  TURNIP  FLY-,  THE  MEANS  OF  ITS 
PRliVENTION. 

FouBilcd  on  Retuini  from  npwanlft  of  One  Hundred  Gentlemen,  Ikmdnf  In  £ivlaE< 
and  WalM.    l-riee  li.  M. 

XXVII.— DAIRY  HUSBANDRY. 

Jd  OotaTo.  St. 
THE  HABLEIAX  DAIRY  STSTEU; 
An  Account  of  the  various  Uetliodt  or  Dairy  lluabandry  puiiued  bj  the  Dntoh.  Abi 
■  New  alid  ImproTetl  Uode  of  VeDllluIing  Stablta;  irlth  an  Appendix,  hd- 
talnlng  ukAiI  Hints  (Toanded  on  the  luthor'g  experience)  lor  th«  man^emaii  oi 
Hedjre-row  FenceA,  Frult-treei,  &c..  and  the  meana  ofrendeiin*  bairea  lamj 
(hiltftil. 

fi/  WlU-IAX  Harlit, 
Founder  of  the  celebrated  "  WiUonbaiik  Daley,-  Gla^ow. 

XXVI  [I.— HODGES  ON  DRAINING. 

Tbe  Vte  and  Advanlagea  of  reartoo'i  Draining  Ploogli. 

Bj  Thohab  Law  Uodoes,  Eeq..  U.P.    Frlee  It. 

Price  a>.M. 

XXIX.-ON  UNDER-DRAINING  WET  AND  COLD  LANDS. 
B;  Robert  QtoKV,  Farmer. 


XXX.-A  SYSTEM  FOR  MANAGING  HKA\Tf  AND  WET 
LANDS  WITHOUT  SUJ^^ER  FALLOWS, 

L'lider  which  ■  coo^derablt  Farra  In  HertTonlililre  ia  kept  perftctlr  clean, 

and  made  prodnctlf  e- 

Bt  TRoaAi  Gbbo,  Ek|.    Fonrth  RdlHoD. 

Wilb  lu  Appendix,  pointing  oat  how  the  Infiuit  Tnrnip  may  be  piDtected  fron 

lOHCU.     To  willed  an  added.  FztaveU  from  nme  Letter!  wdtten  by  tb-  "— '  -' 


Tlianel,  pi 


r  publiglwlal 


Price  Is 


1.  witb  PUl«. 


XSXL—FINLAYSON'S  BRITISH  FARMER  AND  PLOUGH- 
MAN'S GUIDE, 

Post  Svo.    Second  Edition.    Price  Da. 

N.B.— Tlie  I'ltent  ICiiht  to  Mr.  Ftnlariwn'B  Hnrrow  le  fcr  ute.    ApplieatltHi  to  be 

made  to  Ur.  Hldgwaj,  tbe  PiUilldlier. 

Price  la.  M. 

XXXIL-ON    IMPROVED  SHORT-HORNS,  AND  THEIR 
PRETENSIONS  STATtD. 

By  tlie  RsT.  Henrt  Bebbi. 

XXXIIL-TRIMMERONTHE  IMPROVEMENT  OF  WOOL  AND 
SHKEP   HUSBANDRY. 

Price  ta. 

XXXIV.— ELLIOTS  FARMER'S  ACCOUNT  BOOK. 

Using  tlie  rejuU  of  manr  ya.fa  exteualTe  practice.    By  Double  EntiT  !n  one  book  i 
Ilie  amuicenients  are  clear  and  eottdn,  printed  and  ruled  ready  forlUJ 
under  ttae  ueiutd  of  Day  Labour.  I'aak  LatHur,  Bills,  Debti,  Ornng  and 
Live  litock,  Qresii  Crops.  Conj,  Hay  and  Straw.  Bent,  Taxea.  Cash,  &o. 
lllustnlod  bj  a  Hlchaelmai  Vatnatlon,  Imd  a  Weekly  Aorount, 
Price  ISd.  for  one  year,  and  Ba.  Ibr  a  half-year. 
"  No  fiumer  dbdroua  of  knowing  tbe  eiact  state  of  hla  expenaas,  oight  to  ! 
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few  Projects 


_.     ._    J  of  New  Wur^  examinations  of  New  Theories,  a    .  . 

Airiculture  generally,  and  every  nKFul  and  entenatDlng  Informatkin  Uiat  It 
d»irable  to  both  I.uuJkirda  and  Tenants  tluuuitboat  Itae  kingdom.  Tbe  Numbers 
are  pubUsfaed  on  the  1st  of  January.  Istof  Apifl,  1st  of  July,  and  Istof  Octobtri 
and^brm  a  handsome  •Dlonie  and  Hook  of  Bateenoe  for  each  year.  The  Back 
Kumbers  are  still  on  sale.  Orden  Ibr  the  legnlar  deliveiv  of  tble  work,  wtthnn 
the  expense  of  luiriage,  ate  reeelred  by  erery  eountiy  boMsellec. 

In  MI  dosely  printed  octaro  pages,  Seeond  Bdlthn.  price  la.  Cd., 

XXXVL— KEY  TO  AGRICULTURAL    PROSPERITY.— STATE 


Reiii^  a  Compendium 


appointed  In  IS 


AND  PROSPECTS  OF  BRITISH  AGRICULTURE. 

)f  the  Erldence  giren  beftrre  a  Committee  of  the  t 
'  '     ISM,  to  Inqu&eintD  Agricnltural  Dtslrege.  witli  a 

Introductory  Obserratlons. 
By  William  Hutt.  E*q.,  U.P., 
■■  Only  let  Hr,  Bntt's  pamphlet  And  Its  way  Into  the  (armara' litnaea  of  E 
xitlBud,  and  iKland.  and  the  dalnalon  of  a  quarter  of  a  centuiy  will  vi 
autlier  year  from  all  capable  and  dispasitooate  minds."— >'»  ilanolw  Magm 
'■  We  trust  tt  will  be  extaniiTely  clrcnlatsd  throoghoat  the  coutry.'' 
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Fann  Buildings  of  every  desirription,  whether  "Hie, 
without  Gre  heat,  Insured  at  3b.  per  cent.,  with  certain 

No  charge  for  Policies  removed  from  other  offices. 

No  charge  made  for  Policies  on  Farming  Stock,  or 
of  pn^erty  U  or  above  300f, 
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One  Tol.    Prbn  II*. 

XXXVII.— THE    PRESENT    STATE   OF  THE  TENANCY    OF 

LAND  IN  THE  HIGHLANDS  AND  GRAZING  DISTRICTS 

OF  GREAT  BRITAIN. 

SliinrliV  OiB  piliielpil  Cunobu  ud  UMhodi  nnder  irhleh  Sheep  Pmiui  ■»  now  hdd 

ud  nuiuged  Id  tbe  Hvenl  CoimliH  i  bom  u  Motaal  inrrfr. 

Bf  Lnm  Kehbedt  uid  T.  B.  QaAiMOU. 


B]P  (he  Rer.  Pb^uhdasi  Dehvu. 
DEDICATED  TO  TBCB  PATEON8  AND  PATS0NESSE8  OF  TILLAGE 


tn  better  tdapted  fbr  l(a  iTOmd  ymj/imt  tbta 
a  it.  TIh  amill  tTpe  ud  ckwiy  nciuud  pan 
thor  la  peW^tlf  lenous  tn  hU  insb  to  esctcna  b 


In  twd  TOlumu.  with  FUt«,  piice  30b.,  Mo*  EdiUdu, 

XLI.— DARVILL'S  ENGLISH  RACE-HORSE. 

TBGATI8B  ON  THE  CARE,  TREATMENT,  AND  TRAINING  OF  THK 

ENGLISH  RACE-HOBSEi 
WUh  ImpoitBiit  detBUa  applicable  to  bettering  the  eondltian  of  Boraca  in  EcneiaL 
B^.  K.  Dabtiu.  Veterinuy  Snrgsan  to  tba  Serenib  Hiaaan. 
bdbn  wu  Inch  b  book  written  In  anj  language.  »  rej^ete  wllli  tbcae 
■-"I — •  "* — — 1...  — -""■  a  writer  who  liM  persooBllr 


nxlatite  but  IndlapeoAaUe  partJca ^  , ^ 

perfbrmsd  bb  part  throogliout  the  whole  oT 
refterenoe  Ibr  ereiy  rtud  and  tninlng  Bjoot 


and  BriUA  Fi 


^^de  . 


XLII.— A  PRACTICAL  TREATISE,  EXPLAINING  THE  ART 

AND  MYSTERY  OF  BREWING  PORTER.  ALE, 

AND  TABLE  BEERj 

Intended  to  redooe  the  Expenwa  of  FamiUei, 
Hj  8±xtmi.  Chiui,  Common  Brewer. 

■>■  Upwudi  of 


11 

XLUI.— THE  FRUIT  GROWER'S  INSTRUCTOR. 


Um  of  all  tha  b»t  FrnlU,  tdspMd  bu—  — _ 

■hswlug  the  mo>t  Imtmrsd  nHtbndi  of  vraj  Und  of  CnlUTnthxi 

"  The  dlreodooa  lot  the  muunment  ot  the  >nda  tre  excellent,  a 

nnd  unong  the  lutroctiom  for  sonitu  than  mn  muij  thln^  ihiit 

do  nil  to  atUod  to  nrcAiUv,  Cir  in  iGoM  p»rti  rf  f- "  -"^ ' 

good  oBltlrator  is  mudftM.''— Sv^mfn;  OniMe.^ 


"  In  the  *  Wnit  Grower^  InRmctor'  the  iDthar  dellren  the  iHUlt  oT  Hi  own  prxo- 
uoe,  Ukd  Ui  mll-acoBlfcd  npataUon  ts  ui  unple  aiiBrsntee  for  the  nlluuw  th«t 
nuj  b«  plued  >qioa  hi*  Jodgntent  and  experience.  The  dIrecUona  for  building  hot- 
hoQseg  ueaxIninelT  Jodlcioiu;  much  onginsl  lofbrmaUoti  li  fiiren  apoo  ■  anhlMt 
onwhlobnwh  infbrnutlon  wwiniHh  called  fbr;  It  will  dM,  therofbre,  ikll  to  ittnet 


PilM  One  BhOling, 

PERUVIAN  AND  BOLIVIAN  GUANO; 

WITH  PRACTICAL  INSTRUCTIONS  FOR  ITS  USE, 

ASD  TESTIMONIALS  OF  JTS  PH0PERT1E8  AUD  BBStlLTS. 

JAMBS  K1DQWAY,  PICCADILLT, 


XLV.— THE  PRINCIPLES  OF  AGRICULTURE. 

BTAl.B»aT  P.Thas.,  *«n,  OO 

iTount  or 
ftres  held 
t  part  of 
«f  tbem, 

XLVI.— REPORT  OF  THE  AGRICULTURE  OF  NORFOLK,  TO 
WHICH  THE  PRIZE  WAS  AWARDED  BY  THE  ROYAL 

AGRICULTURAL  SOCIETY  OF  ENGLAND.  ^ai  has 

DrB-N.  BiOOB.    PrfcolO^ed.  wpecialljr 

n  by  the 

ioD,  and 

XLVIL— "niE    SOIENTIPIC    PHENOMENA  OF    DOMESTIC         «  in  the 

LIFE,  AS  THEY  ARE  PRESENTED  IN  THE  HOUSE,  ,„e  ti^ 

OR  IN  A  WALK  IN  THE  FIELDS,  PAMILURLY  liged  the 

EXPLAINED.  ■>,'»  •=*«?- 

BrCiijiai.uPuOTiaiiwaK,En].    Prir«ti.td.  lU  M  to 

Iprotec- 
iiunred. 


Fann  Biuldings  of  every  deacription,  whether  "nie, 
without  fire  heat,  Inmred  at  3s.  per  cent,  with  certain 

No  charge  for  Policiea  removed  from  other  offices. 

No  chai^  made  for  Policies  on  Fanning  Stock,  or 
of  prc^ierty  at  or  above  300/. 
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Ihm©  (^EMEEM:^  IFQIRIl,   ILDFiE,  ^S^S)  UML 

(Kmpmoered  ky  Speoial  Act  of  Parliammt.J 

WITH  UPWABIM  07  VUTBTBBV  KUITDBBD  BHASBKOUnBa  BVfiOLUl). 

And  One  Hundred  and  SeTonty  of  whom  are  Coantj  Dlrecton,  each  beiiiff  hblder  of  Fifty  Bharea 
in  the  IwtituUon,  Laadod  Proprieton,  or  otherwise  oonneetcd  with  Aciiealture. 


OAPITAXiy  iB500yOOO» 

OFFICES,    STRAND,    LONDON. 
OXBBOTORW 

THO«B  MABKSO  THUS  *  ARB  KKXBBB8  OF  THB  BOYAI.  AOBXCULTUBAL  80CIBTT  07  BHOLABO. 

C^imMWi.— JOSEPH  B0OEB8ON,  Esq.,  a  GoTemor  of  the  Royal  Agricultural  Society. 
Mantiifmg  Direetor,-^W.  SHAW,  Eiq.,  a  Goremor  and  Member  of  theCoancU  of  the  Boyal 

Agrlcultoral  Society. 


•  J.  BLACKSTONE,  Ek[. 
S.  BOYDBLL,  Eaq. 

*  J.  R.  COOPER,  Esq. 


WM.  8MEDDLE,  Esq. 
O.  P.  TUXFORD,  Esq. 
J.  WORKMAN,  Esq. 


•  WM.  CLUTTON,  Esq. 

•  JOHN  HUDSON,  Esq. 

•  R.  M.  JAQUES,  Esq. 
•  W.  YOUATT,  Esq. 

Medieal  Officers.—*  J.  BLACKSTONB.  Esq.,  and  •  G.  W.  BLANCH,  Esq. 

Joint  Solicitort—*  JOHN  R0GER80N,  Esq.;  G.  BOYDELL,  Esq. 

StoHding  CoumeU—*  C.  W.  JOHNSON,  Esq  ;  •  W.  SHAW,  Esq., 

AuistatU  Manager— Vr,  JENKXNSON,  Esq.     8eeretarv.—*  JOHN  HANSON,  Esq. 

Auditort.—J,  ARDRON,  Esq.;  W.  PATE,  Esq., 

Bafiker».—TbB  LONDON  and  WESTMINSTER  BANK,  Lothbary. 


A  Dividend  of  Four  per  Cent,  is  now  in  course  of  Payment  to  the  Share- 
holders, either  by  application  at  the  Office,  or  through  the  Agents. 

BONUS.— A  Bonus  of  one-half  the  profits  on  LIFE  POLICIES  held  by 
Shareholders,  will  be  given  at  the  end  of  every  Five  Years,  by  addition  to  the 
sum  assured,  or  by  reduction  of  premium. 

The  Company  stipulates  that  in  all  Contracts  entered  into  by  them,  no 
Member  thereof  shsdl  ever  be  liable  for,  or  called  upon,  on  any  account  or 
pretence  whatsoever,  to  pay  a  larger  sum  than  the  amount  of  the  shares  held 
Dy  him,  and  such  stipulation  is  to  be  considered  as  a  component  part  of 
every  Contract  or  Obligation  entered  into  by  the  Directors,  or  any  of  them, 
on  behalf  of  the  Company. 

jTure  fiepartment. 

This  Office  was  opened  for  bunness  on  the  25th  of  March,  1840,  and  has 
made  such  progress  in  that  department  for  which  it  was  more  especially 
established — ^the  Insurance  of  Farming  Stock — that,  as  will  be  seen  by  the 
subjoined  table,  of  the  total  number  of  seventeen  offices  in  London,  and 
twenty-four  in  the  country,  there  are  only  four  in  London,  and  one  in  the 
country,  which  have  insured  so  large  an  amount  of  Farming  Stock. 

Notwithstanding  that  the  spirit  of  incendiarism  which  has  for  some  time 
past  prevailed  in  and  disgraced  several  parts  of  the  kingdom,  has  obliged  the 
Offices  to  increase  the  rate  of  Premium  on  Fanning  Stock,  the  advance  can- 
not be  considered  as  equal  to  the  additional  risk  to  which  Fanning  Stock  is 
exposed,  and  the  charge  for  Insurance  against  Fire  is  still  so  small  as  to 
admit  of  no  excuse  for  persons  omitting  to  avail  themselves  of  that  protec- 
tion. The  party  who  experiences  loss  by  fire  for  want  of  being  insured, 
whilst  it  is  m  his  power  to  protect  Farming  Stock  to  the  amount  of  one 
thousand  pounds  for  1/.  10s.,  and  to  effect  common  insurance  to  the  amount  of 
one  thousand  pounds  for  2/.  5s.,  imcludinff  duty,  deserves  no  compassion. 

Farming  Stock  Insured  at  3s.  per  cent.,  without  the  Avbraob  Clause. 
No  Duty. 

Farm  Buildings  of  every  description,  whether  TOe,  Tunber,  or  Thatched, 
without  fire  heat,  Insured  at  3s.  per  cent.,  with  certain  limitations. 

No  charge  for  Policies  removed  from  other  offices. 

No  charge  made  for  Policies  on  Farming  Stock,  or  any  other  description 
of  prqierty  at  or  above  300/. 


2  Roy  id,  Farmen^  and  Oenerai, 

ROYAL  ACRICULTURAL  SOCIETY  OF  ENGLAND. 

At  a  Meeting  of  the  Coondl*  held  the  6th  day  of  Apiil,  1842,  it  was,  on 
the  motion  of  the  Duke  of  Richmond,  seconded  by  Colonel  GhaUoner,  re- 
solved imanimouBly}—  ^  ^  .^    .«     t 

«nAttlie8octot7'tln«NBMlprap«t7iatHM0f«Mqiaitih0Qlit.b«  laMnA  la  (he  *Bo7u, 

Vteatn*  Fire  Mid  life  InMinaOT  Imttftion/ 

TBB  mOTAL  VARUM  IN  WXNOflOH  VABX  AEB  IKIVmBO  Xlf 

AMOUNT  or  PARMINO  STOCK  IN8URBD  IN  THE  SXYBRAL  LONDON  AND 

COUNTBT  OFPICBS  IN  1843. 
LONDON  IirSUMANCS  OFFICES. 


£ 

Oottntr         S^MMIB 

Son 7,U7,t7» 

pboBiiiz        4,746,a68 

Bojal  Ezdiaace     4,fi5M40 

HOT AL»  FAR1UUI8,  to  Mar. »,  1844.  «,eSS,0B7 

Globe 1,000,100 

Atlu      818,997 


£ 

BMA     iOIiSOf 

OMfdlia     ••    •• 4Mb004 

^ID^^iri^ 000^4 

Union 804,080 

Imperial 707,800 

London        888,077 

Pf  otertint  DiMontew  ' 1O0»0OO 


COUNTET  jmUEAHCE  OFFICES. 


BHez  and  Bnflbllt     1,180,708 

Kent 807,800 

WeMorSai^and       •     0U,780 


Norwich  Union    .. 0,018,800 

BOYAL,  FABMEB8 8,000,897 

Yorkihiie      8,880,788 

Baflblk  Amicable 8,000,404 

TOTAL  AMOUNT  OP  PB0PBBT7  IN8URBD  IN  THB  BOTAL,  FABMBBS' 

OPPICB  TO  THB  25th  OF  MABCH,  1844. 

ParmlngBtoek ^•*^^  1  Ttotal.«..^J08.0M 

GeBerallnmnanee        £8,040,080 )  "^••••**'"^'^ 

CLASS  FIRST. — comiion  insurakcs. 
AjumuU  Pnmium,  1#.  64.  per  Cemi,    0>^th  oertoin  ezeeptaons.) 

BUILDINGS  of  Stooe  or  Brick,  ttandJng  alone,  or  8epar8t)od  by  paititioB  walls 
wholly  of  Stone  or  Brick,  and  coTered  with  slate,  tUe»  or  motsl,  whevdn  bo  hasard- 
008  trades  are  carried  on,  nor  hassrdova  goods  deposited* 

GOODS. — Household  Goods,  via.,  linen.  Apparel,  Printed  Books,  Plate 
and  Laquors,  in  Private  Dwellings ;  Merchandiae  and  Stock  not  haxardooa, 
in  such  Buildings  as  above  described,  wherein  nohaiardons  trades  are  carried 
on,  nor  hazardous  goods  deposited. 

SECOND  CLASS.^siNOLT  hasabdous  insuramcbs. 
Atmual  Premnmt,  2$,  Sd.  per  Ceni.    (yWk  certain  exceptions.) 

BUILDINGS  as  described  in  the  former  CUss,  wherein  any  hasardons  bvsineas 
is  carried  on,  or  basardous  goods  deposited.  Stone  or  Brick  Buildings,  not  havine 
party  walls  wboUy  of  Stone  or  Brick  fwhich  bnildioaa  are  to  be  descrued  Biidc  aiid 
Timber).  Timber  or  Plastered  Boudings,  cotered  witii  Slate,  Tik,  or  Metal, 
iriierein  no  hasardons  trades  are  carried  on,  or  hasardons  goods  deposited. 

GOODS.— Hemp,  Flax,  Resin,  Pitch,  Tar,  Tnrpenfine,  Tallow,  and  Oil,  in 
Brick  or  Stone  Bnildings.  The  Stock  and  Goods  of  TaUow-diandlers  (not  mdters), 
Golourmen. 

CLASS  THIRD.— nouBLT  HAZA&nous  insvbancbs. 
AMmal  Primkm,  4«.  6d.  pet  Cfeni.    (Widi  certain  exceptions.) 

BUILDINGS.— Thatched  Bnildings,  altiiongh  no  hasardons  trade  disll  be  car- 
ried on,  nor  hasardons  goods  deposited  therdn.  Hssaidons  BnlldiDgs  in  wfaidt 
hssardons  goods  are  dq>osited. 

GOODS.— Hasardons  Goods  deposited  In  bszardous  bn&^Knga.  Also  China, 
Glass,  Pottery,  Pictnres,  Medals,  Statuary,  Jewels,  snd  Cnrioslties. 

If  sny  wilful  concealment,  collusion,  miarepresentation,  or  lalse-swesring  sball,  on 
any  occasion,  be  made  or  attempted  by  tbe  par^  insured,  or  with  his  or  her  pririty, 
with  intent  to  defraud  this  Society,  the  same  shall  in  every  case  be  a  bar  to  any 
claim  under  the  policy. 

The  Directors  zeaerre  to  tfaeauelves,  in  aU  cases,  tiie  option  of  wiiwtatcmwit 
within  a  reasonable  time. 

09*  This  office  win  not  mske  good  any  loss  on  hay,  com,  or'stoek  of  any  kfaid, 
occasioned  by  its  own  natural  besting,  or  by  misspplttation  of  heat  while  under  the 
process  of  bdng  msnulkctnred;  but  losses  to  other  insued  propertyy  find  hy  8Mb 
heated  stock,  snd  losses  by  fire  ih>m  l^htning,  wiU  bo  made  go<M« 


Fire,  Life,  and  Hail  Insuranee  InstituHon.  3 


£(&  IBtpnxtmtnL 

The  advantages  of  Life  Inaurance  are  as  yet  but  little  understood^  and  in 
but  very  few  instances  embraced  by  the  agricultural  population  of  this  ldng-> 
dom  i  yet  it  must  be  manifest  that  in  a  coimtry  where  such  a  great  propor- 
tion of  the  soil  is  subject  to  the  laws  of  entail^  copyhold  tenure^  and  leases  of 
different  descriptions,  Uie  value  of  which  mainly  aepends  upon  the  duration 
of  human  life,  that  the  landed  interest  possesses,  through  the  members  of  its 
own  class,  ample  means  of  maintaining  an  Institution  for  life  Insurance,  the 
efiects  of  which  must  be  to  encourage  industry  and  economy,  to  lighten  the 
pressure  of  payments  which  depend  upon  the  lives  of  individuab,  and  to 
alleviate  the  melancholy  consequences  in  which  the  widow  and  the  orphan 
fremiently  become  involved  by  the  decease  of  the  head  of  the  fEonilv. 

The  owner  of  the  soil,  from  the  charges  he  is  frequently  compelled  to  make 
upon  his  estate,  is  deeply  interested  in  life  Insurance,  without  reference  to 
his  connection  with  the  tenant ;  but  here  also  he  is  interested,  inasmuch  as  if 
the  tenant  has  secured  himself  by  a  life  Insurance,  the  landlord  may  be 
spared  the  painful  feelings  of  paying  himself  arrears  of  rent,  too  frequently 
due  at  the  decease  of  ue  tenant,  out  of  the  stock  of  the  farm,  and  to 
which  alone  the  widow  and  family  can  look  for  the  means  of  future 
ezistence,  or  perhaps  temporary  support.  To  the  tenant  Life  Insurance  is  of 
uaramount  importance,  inasmuch  as  by  laying  aside  a  small  amount  annually 
ne  may  secure  a  sum  at  his  death  for  the  b^efit  of  his  family,  which  may 
afford  them  a  provision  commensurate  with  the  sphere  in  which  they  have 
been  accustomed  to  move. 

Nor  in  these  advantages  is  the  labourinff  class  forgotten,  as  a  plan  has 
#  been  arranged  whereby  that  portion  of  tiie  population  will  be  enabled, 
in  proportion  to  their  means,  to  invest  their  small  savingrs  in  such  a  manner 
as  may  secure,  if  not  a  Ml  support,  at  least  a  moderate  maintenance  in 
sickness  and  old  age.  Although  the  savings  of  the  labourer  must  of 
necessity  be  limited,  yet  it  is  well  known  to  those  who  have  paid  attention  to 
the  subject,  that  the  sums  now  annually  contributed  to  benefit  societies  by 
that  dass,  including  very  many  expenses  attendant  upon  diem,  might 
be  applied  in  a  manner  which  would  in  the  end  be  much  more  beneficial. 

Thus  as  the  interests  of  the  landlord,  tenant,  and  labotirers,  are  interwoven 
in  their  respective  positions  in  life,  so  are  they  linked  together  closely  in  the 
beneficial  effects  which  must  result  from  availing  themselves  of  the  advan- 
tages of  Life  Insurance.  To  the  two  former  dasses,  therefore,  on  their 
own  account,  as  well  as  to  set  an  example  to,  and  to  promote  the  comfort  of 
the  latter,  this  Institution,  from  the  intrinsic  merits  of  the  principles  of 
life  Insurance,  and  from  its  peculiar  constitution,  looks  with  confidence  for 
that  support  which  wffl  render  it  worthy  of  that  powerful  class,  the  landed 
interest  of  Great  Britain. 

Nor  is  it  only  to  the  agricultural  class  that  this  Institution  offers  its 
advantages ;  it  holds  out  a  resource  against  the  loss  of  income  in  all  its 
shapes  and  bearings :  it  provides  a  fund  for  old  age,  for  the  clerk  whose 
income  fails  with  his  omce ;  for  the  creditor  whose  whob  security  is  the 
life  of  his  debtor  i  for  the  husband  whose  only  income  is  nis  wife's  dower ; 
for  the  dependant  upon  an  annuity  for  another  s  life ;  for  the  tenant  bound 
to  repairs,  or  to  pay  fines  for  renewals;  for  those  parents  or  guardians 
who  nave  paid  apprentice  fees,  and  such  apprentice  dies,  ana  it  then 
becomes  an  object  to  regain  the  money  so  expended;  for  those  who 
would  provide  a  fund  for  the  education  or  marriage  of  their  children,  or 
who  would  secure  an  independence  to  the  younger  branches  of  their  family ; 
and  in  gcoieral  for  the  many  contingencies,  against  which  a  moderate  or 
uncertain  income  affords  no  adequate  provinon. 


*4  Royal,  Farmers*  and  General^ 

Parties  by  whom  Ufe  ZiiBiiraiice  may  be  adraa- 

tageouely  adopted. 

1 .  By  Husbands  and  Fathers,  to  make  proTision  after  their  death  for  their 

Widows  and  CMdren. 

2.  By  the  Young,  to  make  provision  for  themselves  in  thdr  dediningyears. 

3.  By  Parents,  to  provide  endowments  for  Children. 

4.  By  the  Possessors  of  Entailed  Estates^  to  provide  for  the  younger 

branches  of  their  fEunilies. 

5.  In  Marriage  Contracts,  to  secure  the  terms  of  settlement. 

6.  By  Creditors,  to  compensate  the  loss  which  the  death  of  their  Debtors 

might  occasion. 

7.  By  the  Borrower,  to  secure,  in  case  of  death,  a  fund  to  repay  the  loan. 

8.  By  the  Holder  of  a  Lease,  dependent  on  a  Life  or  Lives,  to  provide  a  fiind 

to  meet  the  fine,  increase  of  rent,  or  loss  of  capital  whichmay  ensue. 

9.  By  Expectants  of  Property  in  Reversion,  to  ensure  a  portion  of  it 

afl^dnst  contingency. 

10.  By  Purchasers  of  Annuities  on  the  lives  of  others  to  secure  the 

capital  laid  out. 

11.  By  all  who  have  a  pecuniary  interest  in  the  existence  of  a  Life,  to 

guard  that  interest  from  total  ruin  through  failure  of  the  life. 

Important  racilitiee  for  Znaurlng. 

Premiums  upon  Life  Insurance  ma^  be  paid  yearh^,  half-yeariy,  quarteriy, 
or  monthly,  in  one  payment,  or  in  a  nxed  numoer  ol  payments. 

Policies  wUl  be  granted,  the  amount  insured  to  be  received  at  the  end  of  a 
term  of  years,  although  during  the  life  of  the  insured. 

Short  Terms  may  also  be  assured,  at  greatly  reduced  premiums,  to  meet 
reversionary  interests  or  contingent  remainders. 

In  order  to  suit  the  convenience  of  those  who  anticipate  an  increase  of  in* 
come,  arising  either  from  promotion  in  office,  increase  of  business,  accession 
of  property,  or  any  other  cause,  a  scale  of  premiums  has  been  arranged  to 
take  a  lower  rate  at  first,  gradiudly  ascendmg  until  it  becomes  fixed  n>r  the 
remainder  of  life. 

So,  on  the  contrary,  where  persons  prefer  paying  a  higher  rate  early  in 
life,  and  so  go  on  decreasing  until  the  premiums  become  very  small,  a  scale 
of  premiums  has  been  i)rovided  to  meet  these  views. 

When  the  Insurance  is  for  the  Whole  Life,  onb-half  of  thb  prkmiums 
onlv  may  be  paid  for  the  first  five  years  after  the  date  of  the  policy;  the  other 
hall  to  remain  subject  to  the  payment  of  interest  annually,  to  be  deducted 
from  the  amount  assured,  or  to  be  previously  paid  off  at  convenience. 

By  a  late  Act  of  Parliament,  5th  and  6tii  William  IV.,  cap.  64,  Policies  for 
any  sum,  not  exceeding  £50.,  may  now  be  issued  at  a  stamp  duty  of  2s.  6d., 
and  from  that  sum  to  £100  at  a  mitv  of  6s.,  instead  of  the  former  duty  of 
208.,  which  will  be  found  of  great  aavantage  to  those  who  wish  to  insure  only 
small  sums  at  one  time. 

life  Policies  will,  at  any  time  after  four  years,  be  purchased  at  thdr 
equitable  value ;  or  should  circumstances  render  it  inconvenient  to  continue 
payment  of  the  premiums,  another  Insurance  for  a  less  sum,  without  any 
further  premium,  may  be  obtained. 

The  AdTantagee  of  Zilfo  Xneurance. 

A  popular  writer  has,  on  this  head,  the  following  observations : — ''  It  may 
be  felt  oy  many,  that,  admitting  tiie  duty  in  full,  their  income  is  neverthelesa 
insufficient  to  enable  them  to  spare  even  the  small  sum  necessary  as  an  an- 
nual premium  for  life  Insurance.  The  necessities  of  the  present  are,  in  their 
case,  so  great  that  they  do  not  see  how  they  can  afford  it.  We  believe  there 
is  no  obstacle  which  is  apt  to  appear  more  real  than  this,  where  an  income  is 
at  all  limited ;  and  yet  it  is  easy  to  show  that  no  obstacle  could  be  more 
ideal.  It  will  readilv  be  acknowledged  by  everybody  who  has  an  income  at 
all,  that  there  must  oe  some  who  have  smaller  incomes.    Say,  for  instance. 
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that  any  man  has  £400  ^  annum;  he  cannot  doubt  that  there  are  some  who 
have  omy  £350.  Now,  if  these  persons  live  on  £350,  why  may  he  not  do  so 
too,  spanng  the  odd  £50  as  a  deposit  for  life  Assurance  ?  In  like  manner, 
he  who  has  £200  may  live  as  men  do  who  have  only  £175,  and  devote  the 
remaining  £25  to  have  a  sum  assured  upon  his  life;  and  he  who  has  £100 
a-year  may  live  as  those  who  have  £85,  applying  the  other  £15  for  a  Life 
Assurance.  The  latter  sum  would  secure  nearly  £750  to  the  family  or  sur- 
vivors of  a  man  twenty-seven  years  of  age  when  he  effected  the  assurance, 
and  nearly  £600  to  the  survivors  of  a  man  thirty-aix  years  of  age.  £  1 5  would 
secure  to  a  person  23  yean  of  age,  an  annuity  of  £50  on  attaining  50,  to  a 
person  aged  31  on  attaining  55,  to  a  person  38  years  of  age  on  attaining  60, 
and  to  a  person  aged  46  on  attaining  65.  It  would  secure  an  annuity  c?  £60 
to  the  widow  of  a  man  aged  30  on  his  demise,  his  wife  being  the  same  age; 
nearly  £500  for  a  child  just  bom  on  attaining  21,  and  nearly  £300  to  a  child 
6  years  of  age  on  attaining  21.  It  may  require  an  effort  to  accompUsh  this; 
but  is  not  me  object  worthy  of  an  effort  ?  And  can  any  man  be  held  as 
honest,  or  any  wav  good,  who  will  not  make  such  an  effort,  rather  than  be 
always  liable  to  the  risk  of  leaving  in  beggary  the  beings  whom  he  most 
cherishes  on  earth,  and  for  whose  support  he  alone  is  responsible  V 
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In  solidting  the  attention  of  Farmers  and  others  who  may  be  interested  in 
protecting  themselTes  from  losses  by  Hail-Storms,  the  Directors  of  this  Office 
trust  it  mil  be  borne  in  mind  that  the  ''  Farmers'  Fire  and  Life  Insurance 
Office'^  was  the  first  in  this  country  to  introduce  a  plan  of  protection  against 
a  calamity,  which  the  events  have  proved  to  be  no  less  disastrous  in  its  effects 
than  fire ;  they  therefore  think  that  they  have  a  claim  upon  the  grateful  feel- 
ings of  the  British  fanners,  and  they  feel  that  they  may  rely  with  confidence 
upon  a  response. 

The  Rates  of  premium  to  be  charged  are,  for  Wheat,  Barley,  Peas,  and 
Rye,  sixpence  per  acre,  and  for  Oats,  Beans,  Tares,  Turnips,  and  Potatoes, 
fourpence  per  acre.  The  premium  on  Glass  insurance  is  20s.  per  cent. 
No  insurance  is  effectea  on  glass  for  a  less  amount  than  £50, 
No  average  clause,  so  that  t^  sufferer  will  be  certain  of  receiving  the  full 
amount  of  his  loss,  to  be  settled  as  in  the  case  of  loss  by  fire;  and  should 
any  ^spute  arise,  to  be  referred  to  arbitration. 

The  surplus  profits,  after  paying  an  annual  dividend  of  £4  per  cent,  to  the 
shareholders,  and  providing  for  a  reserve  fund,  will  be  divided  every  third 
year  between  the  Shareholders  and  the  Insured. 

Prospectuses  may  be  obtuned  at  the  office,  or  will  be  forwarded,  post-free. 
Upon  application.    The  usual  commission  to  Solicitors. 

Agents  are  appointed  in  the  Principal  Towns  in  the  Kingdom. 

W.  SHAW,  Managing  Director. 
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Bankeni  TlieXiOndonaa4'VMtBilBBterBaak,niroBiBorto»«tr0et. 

1.  The  especial  object  of  this  Association  is  to  give  to  Farmers,  Graders 
and  Owners  of  Cattle^  the  best  means  of  protecting  themselTes  against  losses 


M* 


by  those  dUeaaes  (md  aeeidetUs  which  they  can  neither  foreaee  nor  control, 
but  which  have  hitherto  been  most  injuiious,  and  often  ruinous  to  thoiisandB. 

3.  In  effecting  this,  two  great  principJes  must  be  kept  in  view,  vlx., 
Beonomp  and  the  PreveniUm  of  Frankd,  To  secure  economy  the  Association 
is  tmtual.  I^obody  can  be  benefited  by  charging  too  high,  save  the  sub- 
scribers themselves;  none  injured  bj  paymg  too  httie  but  the  subscribers 
themselves,  should  they  become  daunants. 

3.  To  prevent  firamd,  no  owner  will  receive  in  any  case  more  than  two*thirds 
of  the  bonA  fide  value  of  the  animal  lost,  but  he  will  be  entitled  to  one-third 
of  the  value  of  the  skin  and  carcass. 

4.  Subject  to  these  leading  princ^es,  and  some  other  regulations,  the 
whole  of  which  cannot  be  set  out  in  this  prospectus,  the  Ajssodation  will 
ensure  the  Nbat  Gattlb  and  Cows  (excepting  Cows  kept  in  towns)  of  all 
they  consent  to  admit  as  Associates,  against  death,  whether  occasioned  by 
sickness,  w^fareseen  accidents,  calving,  contagion,  pleuro^pnewnoma,  or  by 
the  slaughter  of  the  animals  in  consequence  of  being  tainted  with  any  disease* 

6.  The  Association,  however,  will  not  pay  for  animals  which  may  die  of 
blows,  wounds,  fractures,  bad  treatment  curectiy  caused  by  the  owner,  or  be 
his  instigation,  or  direction,  or  neglect,  or  owing  to  any  disease  with  which 
they  might  be  affected  before  they  were  assured.  They  must  be  in  a  healthv. 
state  when  offered,  and  not  neglected  afterwards ;  otherwise  the  contract  wiU 
be  void. 

6.  An  owner  may  insure  his  stock,  and  sell,  exchange,  substitute,  or  in- 
crease, up  to  the  ^ue  he  insures ;  but  he  must  never  increase  the  value  of 
his  stock  beyond  the  value  for  which  he  has  pud,  without  effecting  a  further 
insurance,  and  paying  in  proportion,  otherwise  he  will  forfeit  his  contract. 
In  cases  of  ''  substitution,'*  the  insured  must  make  a  monthly  return  of  new 
animals  admitted;  but  in  ''additions"  a  new  insurance  must  be  effected 
immediately. 

Graiitn  in  itie  habit  of  couteDtlT  chaaciDg  their  Stoek,  when  insared,  will  be  permitted  to 
do  wa,  upon  ipajmtnt  of  a  imiU  addlttomfper  oentafe. 

7»  Insurances  may  be  effected  in  two  ways : 

1st.  The  Owner  may  have  his  stock  valued  by  the  Inspector  of  the 
Association,  and  pay  upon  the  fuU  amount,  and  receive  two-thirds  of  the 
market  value  of  the  animal  dying  (t.  e.,  the  value  of  it  the  dav  before  the 
disease  manifested  itself),  and  allowed,  in  addition,  one-tnird  of  the 
value  of  the  skin  and  carcass.    For  example ; 

If  the  inU  Ttlue  of  the  itoeh,  allowiag  fSor  the  imppoTiag  condition  of  the  animals  during 
the  coming  year  of  iniurance  (ftv  their  increasing  yalue  during  that  jperiod  must  be  eal> 
cuhited),  amounts,  or  will  amount  to  jtl^OOO,  then  the  premium  on  xl^OOO  being  paid,  if 
any  one  or  more  die,  two-thirds  of  their  market  talne  wiU  be  paid,  be  thejr  worth  what 
thej  maj. 

2nd.  If  the  owner  elects  making  his  own  esthnate  and  average,  he 
wiU  recdve  two-thirds  of  the  said  value  of  the  animal  dying,  provided 
such  value  be  not  more  than  the  average  he  has  specified ;  and  when  of 
smaller  value,  two-thirds  of  such  smaller  value  only,  the  Directors 
having  power  to  grant  additional  compensation,  shoidd  they  see  fit. 
For  instance : 

If  the  stock  consists  of  100  head,  and  the  ayerage  fixed  be  jplO,  then  the  premium  to  be 
paid  will  be  upon  jSl,000;  and  if  one  or  more  die,  of  the  Talue  of  JIO  (to  be  certified  bjr 
the  InspeetorX  the  Owner  will  be  paid  two-thlids  of  his  ayetage  (and,  in  addition,  allowed 
one-third  of  the  yalue  of  the  skin,  Ate.)S  ^  worth  onlj  jE8,  then  two-thirds  of  jCS,  <cc.; 
but  if  th  esnimti  were  wovth  £90,  h0  wUl  lecelye  only  two-thirds  of  his  arenge  (£10). 
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8.  No  Animal  under  the  age  of  12  montfaa  wifl  be  ummd. 


9.  The  Aaeociation  will  not  interfere  with  the  treatment  of  the  nraal 
Veterinaiian  or  Fanier  of  the  Owner.  Should  thejrf  however,  deem  it  requi- 
•He  to  do  aOf  they  will  pay  the  expense  out  of  their  own  fiuuia.  But  in  afl 
cases  of  aerioue  aidmeaa,  the  Association  wiU  require  immediate  notice  la 
be  given  to  the  Agent  and  Inspector. 

10.  If  the  Veterinarian  recommend  that  the  sick  animal  ought  to  be  kept 
separate  from  the  rest,  it  must  be  so  separated,  or  the  contract  with  the 
Association  win  be  void  as  regards  any  loss  arising  from  contagion. 

11.  In  extreme  and  urgent  cases  the  Owner  wiU  be  allowed  the  power 
to  slanghter  ttdc  animali,  oroeMM  it  appear  that  he  would  have  sustained  injury 
by  not  doing  so  before  the  Inspector  could  arrive ;  the  propriety  of  so  actings 
to  be  certifira  by  the  Inspector. 

12.  All  animals  trill  be  protected,  and  the  Owner  be  entitled  to  claim  pay- 
ment for  the  loss  </  every  OMimal  dying  21  days,  after  the  day  on  tcAtcs  Me 
proposal  is  made,  and  a  receipt  given  by  the  Agent  for  the  Premimn, 

13.  A  reserve  fund  of  5  per  cent,  per  annum,  to  form  a  guarantee  fund 
for  the  Association  to  the  extent  of  £50,000,  to  meet  extraordinary  losses, 
win  be  made. 

14.  Should  the  rates  charged  be  more  than  sufficient  to  meet  the  losses, 
expenses,  and  contribution  to  the  guarantee  fund,  the  Association  may  place 
to  the  credit  of  every  one  assuring,  his  proportion  of  the  surplus  in  reduc- 
tion of  his  premium  of  insurances  for  next  year. 

15.  A  consulting  Veterinary  Surgeon,  bein^  a  Graduate  of  the  Colleges 
of  London  or  Edinburgh,  or  more  than  one,  if  required,  will  be  appointed 
to  each  Agent's  district. 

16.  The  insurance  will  only  extend  to  Cattle  upon  the  farm  or  lands 
specified  in  the  Declaration. 

17.  In  the  event  of  any  person  being  insured  in  any  other  Society,  notice 
must  be  given,  in  order  tnat  an  indorsement  maybe  made  upon  the  Declara- 
tion to  tluit  effect 

18.  Losses  from  lightning  or  fire  will  not  be  made  good,  such  being  paid 
for  by  the  Fire  Ofiices. 


This  Association  has  been  formed  on  the  Mutual  principle,  as  being  the 
most  economical,  and  the  best  and  most  legitimate  mode  of  individual  protec- 
tion. Experience  has  demonstrated  the  security  of  weU-esteblished  and 
prudently-managed  Mutual  Insurance  Societies.  In  such  a  society  there  are 
no  conflicting  intereste  between  the  Insurers  and  the  Insured ;  ^e  profits  are 
not  consumed  in  the  payment  of  interest  upon  a  subscribed  capital,  but  the 
contributions  of  the  Members  belong  exclusively  to  themselves,  and  whatever 
surplus  remains  beyond  the  amount  of  losses  and  expense  of  management  is 
returned  dther  in  the  shape  of  a  bonus,  or  is  applied  in  reduction  of  future 
Premiums. 

Had  the  ''Farmers'  and  Graziers'  Cattle  Insurance  Association"  been 
formed  as  a  proprietary  Company,  with  a  large  subscribed  capital,  it  might 
possibly  have  paid  a  handsome  per-centage  to  the  Shareholders,  but  the 
Kates  must  have  been  higher,  and  the  general  advantages  to  the  Insured 
would  have  been  diminished. 

The  leading  feature  of  the  proprietary  system  is,  that  the  subscribed  capital 
affords  a  guarantee  or  security  lor  the  payment  of  claims  which  the  mutual 


Farmers*  tmd  Grattien^  MuhuU  Cattle  Insurance  Association.  0 

system  latks,  and  that  the  Assured  is  thus  compensated  in  safety  for  what  he 
wants  in  money.  But  the  hollowness  of  this  reasoning  is  evident^  when  it  is 
(  considered  that  a  combination  of  Assurers^  each  paying  fully  what  experience 

!  declares  is  necessary  to  make  good  their  mutual  arrangements,  is  a  transac- 

tion free  from  all  risk — in  the  ordinary  sense  of  the  word — and  can  only  fail 
in  the  event  of  a  change  in  the  laws  of  nature^  or  such  an  alteration  in  the 
condition  of  the  coim£ry  as  no  kind  of  security  could  withstand. 

In  the  case  of  this  Association,  the  risks  have  been  carefuUy  calculated 
from  the  best  experience  which  could  be  obtsdned  as  to  the  rate  of  mortality 
amongst  cattle,  and  the  results  hitherto  confirm  the  conviction  that  the 
Premiiuns  are  sufficient  to  meet  all  ordinary  contingencies,  as  well  as  gradually 
to  form  a  guarantee-fund)  and  the  success  which  it  has  already  had,  and 
which,  it  is  presumed,  has  placed  it  on  a  sure  and  permanent  basis,  renders  a 
paid-up  capital  altogether  unnecessary. 

Thus,  then,  the  Assured  has  not  only  the  benefit  of  protecting  himself 

against  destructive  losses  among  his  caUle,  at  the  lowest  rate  of  Premium 

consistent  with  the  risk,  but  retains  in  his  pocket  what  would  otherwise  have 

*       gone  to  the  payment  of  interest  on  capital,  had  this  been  a  proprietary 

Company. 

There  are,  at  the  present  time,  many  Societies  for  the  Insurance  of  human 
life  on  the  Mutual  principle,  and  although  they  depend  entirely  and  exclu- 
sively on  the  contributions  of  their  members,  there  is  no  instance  on  record 
where  a  claim  has  fallen  in  which  those  contributions  could  not  meet. 

llie  svstem  of  Mutual  Assurance,  conducted  on  a  large  scale  and  upon  a 
proper  footing,  involves  no  risk ;  while,  at  the  same  time,  seeing  that  any 
surplus  beyond  the  amoimt  of  losses  and  expense  of  management  is  secured 
by  the  Insured  in  future  diminished  premiums,  the  charges  must  be  con- 
sidered as  reduced  to  the  lowest  rate  which  the  necessities  of  the  case  require, 
and  are  at  the  same  time  sufficient  to  meet  every  contingency. 

N.B.  References  can  be  given  to  several  persons  in  Dorsetshire,  Cheshire, 
Lancashire,  Nottinghamshire,  Yorkshire,  &c.,  who  have  experienced  losses, 
and  have  been  promptly  paid.  In  these  cases  some  have  lost  six  and  some 
nine  animals. 


7RBMZUMS. 

Neat  Cattle  and  Cows,  against  death  by  all  diseases  and  accidents,  save 
pleuropneumonia  (usually  called  the  ''Epidemic  "),  30s.  per  £100  v^ue. 

Including  pleuro  pneumonia,  20s.  per  cent,  additional ;  being  at  the  rate  of 
508.  per  £100  value. 

Pleuro  pneumonia  will  not  be  taken  alone  at  this  latter  rate. 

Animals  under  two  years  old  will  not  be  insured  against  the  disease  called 
Quarter-iU  or  Black-leg. 

The  rates  of  Premium  to  be  charged  for  Agricultural  horses  are  under  con- 
sideration. 

Prospectuses  and  every  information  may  be  obtained  by  letter  (post  paid) 
addressed  to  \Vm.  Shaw,  Esq.,  366,  Strand,  London;  or  from  the  Agents 
in  the  Countr)\ 

HENRY  FLOWER,  Secretary. 
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FOmTaAITt  ov  BA&L  LBIOiaTBX,  BABL  aPXMCBX|  /.  BAKBWBLL^  C.  COLLIITS, 

P.  PirsBT,  M.p«9  DUKB  OF  RXCHMOiTDy  hare  already  appeared. 

This  Magaiine  has  been  eatabliahed  eleven  yean,  and  contains  onb  hun- 
dred AND  NINETT-Two  COLUMNS  of  dosely-printed  letter-press  ; 
and  is  beautifully  embellished  with  higUy-finisbed 

Steel  EngvaTliigs  eff  Prise  Animals, 

AND 

NEW  AND  IMPROVED  AGRICULTURAL  IMPLEMENTS. 


EngraTings  of  Animals  and  Implements,  to  which  Prizes  were  awarded  at 
the  late  meetings  of  the  Royal  Agricultural  Society  of  England  at  Oxford, 
Cambridge^  Liverpool,  Bristol,  Ikrby,  and  Southampton,  and  at  the  shows 
of  the  Highland  and  Agricultural  Society  of  Scotland,  have  app«u«d  in 
succession  in  the  numbers  of  this  Magazine;  and  it  is  Uie  intention  of  the 
Proprietors  to  adopt  the  same  course  with  respect  to  the  Animals  exhibited 
at  tne  Royal  Agricultural  show  at  Southampton,  and  at  the  fordicoming' 
meetings  of  the  i  orkshire  Amcultural  Society  and  the  Highland  Society. 

Farmers,  Graiiere,  and  Breeders  of  Cattle  thus  obtain  the  two-fold 
advantage  of  acquiring  the  readiest  information  in  reference  to  the  sdection 
of  Animals,  dther  for  purchase  or  hire,  most  likely  to  improve  their  stock, 
and  are  made  early  acquainted  with  all  the  practical  improvements  in  Hus- 
bandry and  farm  management. 

Immediate  notice  is  taken  of  all  new  publications  bearing  directly  upon  or 
connected  with  Agricultural  management  in  all  its  branches,  and  copious 
extracts  of  the  most  valuable  parts  given. 

Improvements  in  Agriculture  abroad^  are  noticed  from  time  to  time,  and 
extracts  from  foreign  writers  upon  Agricultural  subjects  are  tnmslated  and 
given,  when  found  to  be  of  practical  interest. 

The  Agricultural  articles  are  supplied  by  themost  eminent  practical  Agricul- 
turists of  the  United  Kingdom ;  ana  all  matters  calculated  to  benefit  the  practi- 
cal Farmer  which  occur  throughout  the  month  are  carefblly  compiled  and 
inserted.  The  most  accurate  reports  are  given  of  the  proceedings  of  the 
various  Agricultural  Societies  and  Farmers'  Clubs  in  the  United  Kingdom. 


The  Famm^  MiganM,  il 


New  vMatM,  affecting  tlie  interests  of  both  Landlord  and  Tenant,  appear 
as  soon  as  possible  after  they  receive  the  Royal  Assent;  with  Remarks, 
Explanations,  Notes,  and  Indexes. 

An^  Monthly  Reports  of  the  state  of  the  Crops;  Review  of  the  Com 
Trade;  Hop,  Wool,  and  Meat  Markets;  Notices  of  Catde  Fain,  and  all 
incidental  ucts  in  the  remotest  degree  connected  with  the  interest  or  advance- 
ment of  Agiicultare.' 


0PINI0N8   OP  THE   PUBLIC   PRESS* 

We  VQgrsi  that  the  state  of  oar  columns  wQl  but  allow  us  to  avail  onnelves  ef  a 
small  portion  of  the  isTaluable  mass  of  information  contained  in  this  magasine. 
We  should  hope  there  are  Teiy  few  of  oar  agricoltural  friends  who  do  not  patroniase 
this  periodiealy  and  richly  does  it  merit  thdr  sapport— Cam&ru(g-«  Athtrtiter, 

The  work  sboald  be  in  the  hands  of  every  fiurmer  In  the  Idogdom ;  bat  if  this  be 
not  accomplishable,  four  or  five  ndghbouring  fiumers  might  have  it,  as  common  or 
joint-stock  property  among  themselves ;  and  making  the  subject  in  the  several 
numbers  matters  of  discoMlon,  could  not  fail  to  render  Ihem  more  conversant  in 
the  various  improvements  now  spreading  in  agriculture.  Let  the  numbers  be 
lodged,  when  well  conned  over  by  the  members  of  the  little  fraternity  ^  at  one  of 
their  domiciles.  We  eonelude  by  saying  that  the  Farmers'  Magazine  is  a  library 
in  itself,  for  the  end  desired ;  and,  whetlMr  from  the  extracts  ol  Uie  most  approved 
authorities,  or  from  original  matter^  it  is  among  the  best  publications  of  its  kind 
in  our  day. — Chetter  Caurani. 

The  present  number  abounds  with  matter  of  a  practical  and  highly  interesting 
nature,  and  fully  sustains  that  reputation  for  which  it  has  long  been  conspicuous.— 
Soli&n  CkrmMB. 

This  is  indeed  a  periodical  of  genuine  merit,  and  one  which  cannot  well  be 
dispensed  with  by  those  cultivaton  of  the  soil,  whose  enterprising  spirits  urge 
them  to  keep  pace  with  modern  improvements  in  agricultural  science.  The 
breeder  of  stock,  however  experienced,  will  also  enrich  his  fund  of  information  by 
a  perusal  of  the  interesting  and  useful  pages  of  this  intelligent  publication,  which 
in  fhct  frimishes  a  concentration  of  all  the  experiments  and  useful  discoveries  in 
thesdenoe  of  which  it  so  ably  treats. — (hanbtrUmd  PaekH. 

Besides  the  engravings,  which  alone  are  worth  the  whole  of  the  money  ehaiged 
for  the  number,  there  are  eighty  pages  of  valuable  information* — NvtHngham 
Juetstflu 

This  aUy  edited  Magazine  eontains  in  every  number  a  vast  fund  of  information, 
exceedingly  Interesthig  and  useful  to  the  agricalturist  It  is  besides  the  cheapest 
periodical  of  its  class.  We  heartily  recommend  this  publication  to  our  agricul- 
tural friends. — Kent  Herald, 

Is  embellished  with  two  engravings  beautifiilly  finished.  The  contents  of  the 
number  are  varied,  but  are,  for  the  most  part,  devoted  to  agricultural  matters, 
pointing  out  the  improvements  in  the  cultivation  of  the  soil,  manuring,  feeding, 
and  fiittening  cattle,  &c.,  &c.  This  is  one  of  the  best  and  cheapest  works  of  the 
kind  that  is  published*  It  is,  in  fkct,  within  the  reach  of  all  agriculturists.—* 
Weitem  Time$. 

This  is  a  work  which  we  can  safdy  recommend  both  to  the  theoretic  and  practical 
agriculturist.  It  is  replete  with  valuable  information.  The  part  for  this  month 
is  embellished  with  two  engravings.— ^iacAMem  Standard. 

The  number  for  the  present  month  contains  two  beautiful  engravings.  But  these, 
altogether  valuable  in  themselves,  are  nothing  as  compared  with  the  work  Itself, 
which  abounds  with  information  highly  Interesting  to  all,  and  of  great  benefit  to 
those  engaged  in  agricultural  pursuits.— Poison  Chronicle, 

THE  FARMER'S  MAGAZINE,  Vol.  XIX.,  price  lOs.  6d.,  is  now 
published,  in  royal  Svo,  doth  boards,  uniform  with  Vols.  I.  to  XVIII.,  and 
may  be  had,  by  order,  of  all  BookaeUera. 

OpPICB— 34j  NOBFOLK  StBBBT,  StBAND,  LONDON, 


■ '  THE 

MARK  LANE  EXPRESS 

IS  THE  LARGEST 

SljOtrtcaUtitiil  and  Commertial  itMHi^ufin, 


AND  18 


IN  TIMB   rOR  POST. 

The  object  of  the  Proprieton  of  Trb  Majik  Lanb  Expbbbs  has  been, 
and  b»  to  render  it  in  eveiy  way  an  effident  organ  of  the  Agricultural  dan, 
as  a  medium  for  giving  circulation  to  the  Plnoceedinga  of  the  Roral  Agri- 
cultural Society  m  England,  the  Highland  and  A^cuknnd  Siociety  of 
Scotland,  the  Royal  Agricultural  Improvement  SocieW  of  Irekiid,  the 
Agricultural  Protection  Society  for  the  United  Kingdom  of  Great  Britain  and 
Ireland,  and  of  every  Agricultural  Society  and  Farmers'  Chib  in  the  Kingdom. 
All  politioal  and  party  discussions  are  carefuUv  avoided,  except  such  as  are 
pnrdy  Agricudtoral;  and  to  be  the  medium  for  imparting  useful  prmcHe^ 
mformation,  is  the  great  object  of  the  Conductors :  since  its  establishment, 
now  more  than  twelve  years,  this  course  has  been  steadily  adhered  to,  and 
the  remit  has  been,  the  accession  of  a  numerous  list  of  Subscribers,  com- 
prising many  of  the  most  influential  Agriculturists  in  the  Kingdom. 

IN  AUTHENTICITY  AND  EXTENT  OP  MARKET  INPOKMATION 
THE  BfARK  LANE  EXPRESS  STANDS  UNRIVALLED. 

ML  REIMEW  of  the  CORN  TRADE, 

©aOTOSM  AIM©  F®BS11©M, 

Fully  explains  the  Causes  wluch  occasion  the  Rise  or  Fall  in  Prices,  tbus 
affording  the  Grower  and  Speculator  some  Grounds  for  anticipating  the 
stabili^  or  future  tendency  of  Prices.    It  contains  the  aateat  state  of  tua 
Mamflaj^  Bgarket  at  llark  Sbaae*  by  the  following  eminent  Factors, whose 
names  are  a  sufficient  guarantee  for  the  genuineness  of  the  Reports : — Messrs. 
Giles,  Son,  and  Co.,  Messrs.  Covkntry  and  Shbppard,  Messrs.  Richard 
Harris  and  Sons,  Messrs.  Kingspord  and  Lay,  and  Messrs.  Ashlin  and 
Sons  ;  and  another  Full  Account,  written  by  a  Practical  Pvty  ejqmssly  for 
the  Puper.    These  Letters  arb  not  Written  till  the  Closb  op  the 
Market,  which  is  a  matter  of  considerable  importance,  as  an  unexpected 
turn  in  tiie  trade  often  takes  place  during  the  last  half-hour  of  business. 
To  aceompUsh  this  invalmable  Meet,  the  proprietor*  of  The  Mark  Lane 
Express  SACRIFICE  SOME  HUNDREDS  PER  ANNUM,  paid  w  the 
Post'Qfiee,  in  consequence  qf  the  late  hour  at  which  this  Paper  is  published, 
aud  thereby  secure  to  its  Readers  an  advantage  afforded  by  no  other  Agri- 
cultural  and  Commercial  Joumal—M  being  a  well-known  fact  that  The  Mark 
Lane  Express  does  not  go  to  Press  until  two  hours  (tfter  the  pubUcalion  ^ 
Papers  which  have  been  too  frequently  looked  upon  as  authentic  in  their 
ii^ormation,  

THE  latest   EBPOETS  OF  THE 
cattle,  provision,  WOOL,   SKBDi   HOP,   MALT,   AND  COMMERCIAL  MARKETS, 

ArPBAB,  WITH  TKB 

XieaAtiig'  Coanfry  Fatra  A  Agrtealtnral  BleetlBirSf 

AVTHBHTIO  WBBKLT  ASVXOIS  ABB  BBCBIVBD  TBOX  ALl  TKB  13f  POBTAMT  XABKBTB  IB  THB 
KIBOOOX,  CUB  OOLOBIAL  POMBMZOBS,  AB  WBLL  A8  ALL  PABIB  OB  BVBOPB  ABD  ABBBICA. 

Tlia  Montiily  Agriovltnral  Meporta,    Oorreapondenoe*    aad  oUior 
vaiaaible  Matter  oa  Agiiovltnral  8iKli|Jeota« 

ARE    OBTAINED    FROM    NBAELT    EECLUBIVB    S0URCB8. 

Office  of  Publication  and  for  Advertisements,  24,  Norfolk-st.,  Strand, 
London,    May  be  had  of  all  Booksellers  and  Newsmen. 
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HEADS   OF    SUBJECTS 

TREATED  IN 

THE  MAEK-LANB   EXPRESS, 

THE   LEADING  AGRICULTURAL  JOURNAL. 

rUBLISHBD    ETBBT    MONDAY    BVKNINO    IN    TIME    FOR    POST. 


Weekly  Reriew  of  the  Com  Trade  (Home) 

Ditto  Ditto  (Foreign) 

The  Leading  Home  Markets  (Com  and 
Cattle) 

Forei^  and  Colonial  Markets  (Com) 

ProTiaion  Trade 

Smithfieldi  Leadenhall,  and  Newgate 
Meat  Markets 

General  Com  Ayerages 

London  Weekly  Ayeiages 

Imports  of  Foreign  Grain  and  Seeds 

Seed  Market 

Monthly  Reviews  of  the  Com  Trade 

Renew  of  the  Money  Market,  and  State 
of  the  Fands  (Home  and  Foreign) 
daring  the  Week,  and  to  a  late  hour 
on  Monday 

Reports  of  Mark  Lane  on  Monday  to  the 
CTose  ^fih$  Market 

Imperial  Averages 

Comparative  Prices  of  Grain,  and  of  Meat 
in  Smithfield,  with  the  Correspond- 
ing Period  in  the  Previons  Year 

List  of  Vesseb  Laden  with  Grain,  Seeds, 
Cake,  &c.,  and  Bound  for  Great 
Britain,  which  have  Passed  the  Sonnd 

Report  from  the  Gazette  of  Foreign  Grain 
Imported  into  the  Principal  Ports 

Country  Cattle  Markets 

Fairs 

Wool  Markets 

Reports  of  Sales  of  Foreign  and  Colonial 
Wool 

State  of  tiie  Woollen  Trade  and  Mannfae- 
tares 


Qoantity  of  Wool  Imported  Weekly 

Prices  of  Cotton,  Spirits,  Hops,  Tallow, 
Oils,  and  Metals 

Mining  Intelligence 

Prices  of  Railway,  Mining,  Canal,  Insur- 
ance Company,  and  other  Shares 

List  of  Bankrapts,  Dividends,  Dissolu- 
tions of  Partnership,  and  Certificates 
Granted,  from  the  Gazette 

Foreign  and  Colonial  News 

Parliamentary  Intelligence 

ReporU  of  Proceedings  at  the  Weekly 
Meetings  of  the  Council  of  the  Royal 
Agricultural  Society 

Reports  of  Proceedings  of  Local  Agricul- 
tural Societies  and  Farmers'  Clubs 

Monthly  Report  of  the  Wool  Trade 

Monthly  Agricultural  Reports,  General 
and  Local 

Notices  of  Acts  of  Parliament  having  espe- 
cial  Reference  to  Agrionltore 

Original  Correspondence 

Agricultural  Queries  and  Answers 

The  Turf,  Races,  Runs  of  different  Hunts 

Miscellaneous  Intelligence 

Facts,  Anecdotes,  &c.,  &c. 

Horticulture 

Cattle  and  Sheep  Sales,  and  Tup  Lettings 
of  the  Best  Bred  Herds  and  Flocks^ 
Short-hom,  Hereford,  and  Devon 
Cattle;  Leioester,  Southdown,  and 
Cotswdid  Sheq[> 

Notices  of  New  Works  on  Agriculture 
and  the  Sciences  connected  with  it. 


Anmml  Subieripii&n  £l  10s.  id,  if  paid  in  adoanee. 
Ofvio«-«*24,   Norvolk   Strxbt,   STmAND,  Lokdoki 


